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(57) Abstract 

Described are compounds of formula 0). wherein W is O or S; X is NR«; Y is CR^i(KCH2)n wherein R^ and Rio are mcfcpwidenfly 
of each other hydrogen or lower alfcyl, and n is an integer of from and including 0 to and Includiiig 3: or Y Is SOj; Ri te «yl; ^ « ^wio- 
or bicydic heteroaiyl group comwising one or more ring nitrogen atoms with the exception ttiat Ra cannot repremt 2^)liftialimWjrt, and to 
case <rf Y - SO2 cannot represent 2.1.3~benzothladiazol-4-yl; any of R3, R4. R5 and R6, independently of the^r. is H or a ^ubstlni^ 
other than hydrogen; and R7 and Rs. independently of each other, aie H or lower alkyl; or a N-o^ or a pharmacemically acccpteWe 
salt thereof for the prepamUon of a pharmaceutical product fdr the treatment of a neoplastic disease which rwponds to an inhibition of the 
VEGF receptor tyrosine kinase activity. The compounds of formuJa (1) can be used for the treatment 045. of a neoplastic disease, such as 
a tumor disease, of retinopathy and age-related macular degeneration. 
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N^RYWTWOANTTOANIUC ACID AMIDE DERIVATIVES. TOEIR PREPARATION AND TOE» USE AS VBOF 
RECEPTOR TYROSINE iONASE INHlBnXWS 

The invention relates to new benzamWe derivatives, processes for the preparation thereof, 
the application thereof in a process for the treatment of the human or animal body, the use 
thereof - aione or in combination with one or more other phamiaceutically active com- 
pounds - for the treatment especially of a neoplastic disease, such as a tumor disease, of 
. retinopathy and age-related macular degeneration; a method for the treatment of such a 
disease in animals, especially in humans, and the use of such a compound - alone or In 
combination with one or more other pharmaceutically active compounds - for manufacture 
of a pharmaceutical preparation (medicament) for the treatment ot a neoplastic disease, of 
retinopathy and age-related macular degeneration. 

Certain diseases are known to be associated with deregulated anglogenesis, for example 
diseases caused by ocular neovascularlsatlon, such as retinopathies finduding diabetic 
retinopathy), age-related macula degeneration, psoriasis, haemangloblastoma. haeman- 
gioma, arteriosclerosis, an Inflammatory disease, such as a rheumatoid or rheumatic 
Inflammatory disease, especially arthritis, such as rheumatoid arthritis, or other chronic 
Inflammatory disorders, such as chronic asthma, arterial or post-transplantational alhero- 
sdeiosis. endometriosis, and especially neoplastic diseases, for example so-called solid 
tumours and liquid tumours (such as ieucemias). 

According to recent findings, at the centre of the network regulating the growth and dlfferen- 
tlatton of the vascular system and its components, both during embryonic devetopment and 
normal growth and in a wWe number of pathological anomalies and diseases. Hes the angto- 
genic factor known as -Vascular Endothelial Growth Factor (=VQEF: originally tenned 
-Vascular Permeability Factor". =VPF). along with its cellular receptors (see Breler, Q.. et 
al.. Trends In CeH Btology g, 454-6 {1 996J and references dted therein). 

VEGF is a dimeric, disulfWe^lnked 46-kOa glycoprotein and Is related to 'Platelet-Derived 
Growth Factor (PDQF). It Is produced by normal cell lines and tumor cell lines, Is an endo- 
thelial ceil-speclffe mitogen, shows angtogemc activity In /n v/votost systems (e.g. rabbit cor- 
nea). Is chemotactic for endothelial ceils and monocytes, and Induces plasminogen activa- 
tors In endothelial cells, which are then involved in the proteolytic degradatton of extracellu- 
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lar matrix during the formation of capillaries. A number of Isoforms of VEQF are known, 
which show comparable biological activity, but cBffer in the type of ceBs that secrete them 
and1n their heparin-blnding capacity. In addition, there are other membere of the VEQF fa- 
mily, such as -Placenta Growth Factor" (PLQF) and VE6F-C. 

VEGF receptore are transmembianous receptor tyrosine kinases. They are characterized by 
an extracellular domain with seven immunoglobulln-Iike domains and an Intracellular tyrosi- 
ne kinase domain. Various types of VEGF receptor are known, e.g. VEQFR-1 , VEQFR-2, 
andVEQFR-3. 

A large number of human tumors, especially gliomas and carcinomas, express high levels 
of VEQF and its receptors. This has led to the hypothesis that the VEGF released by tumor 
cells could stimulate the growth of blood capillaries and the proliferation of tumor endothe- 
lium in a parbcrine manner and thus, through the improved blood supply, accelerate tumor 
grovrth. Increased VEQF expression could explain the occurrence of cerebral oedema In 
patients with glioma. Direct evidence of the rote of VEQF as a tumor anglogeneste factor In 
vivo has been obtained from studies in whteh VEGF expression or VEGF activity was Inhbl- 
ted. This was achieved with antibodies which Inhibit VEQF activity, with dominant-negative 
VEGFR-2 mutants which inhtoited signal transduction, or with the use of antlsense-VEGF 
RNA techniques. All approaches led to a reduction In the growth of gUoma cell lirws or other 
tumor cell lines in vwo as a result of inhibited tumor angiogenesls. 

Anglogenesis is regarded as an absolute prerequisite for those tumors which grow beyond 
a maximum diameter of about 1-2 mm; up to this Hmit. oxygen and nutrients may be sup- 
plied to the tumor cells by diffusion. Every tumor, regardless of its origin and Its cause, is 
thus dependent on anglogenesis for its growth after it has reached a certain size. 

Three principal mechanisms play an important part in the activity of angiogenesls Inhlbltore 
against tumors: 1) Inhibition of the growth of vessels, especially capillaries, Into avascular 
resting tumore, with the result that there Is no net tumor growth owing to ttie balance that is 
achieved between apoptosls and proliferation; 2) Prevention of the migratton ol tumor cells 
owing to the absence of btood flow to and from tumors; and 3) Inhibition of endothelial ceil 
proliferation, thus avokJIng the paracrine growBv^imulatlng effect exerted on the surrouiv 
d^ tissue by the endotiiellal cells whteh normally line me vessels. 
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surprisingly, it has now bean found that benzamide derivatives of formula I. described be- 
low are a new class of compounds that have advantageous pham,acological properties 
and inhibit, for example, the activity of the VEQF receptor tyrosine kinase, the growth of 
tumors and VEQF-dependent ceU proliferation, or the treatment of especially inflammatory 
rheumatic or rheumatoid diseases, such as rheumatoid arthritis, and/or pain, or the other 
diseases mentioned above and below- 

The compounds of f om^ula I open up. for example, an unexpected new therapeutic ap- 
proach, especially for diseases In the treatment of which, and also for the prevenUon of 
Which, an inhibition of anglogenesis and/or of the VEQF receptor tyrosine Idnase shows 
beneficial effects. 

Pn H t^ftscripq ^n M ifwention 

The Invention relates the use of a compound of formula 1, 



l?3 W 



(I) 



wherein 
WisOorS: 
XisNRe; 



Y is CR8Rio-(CH2)o wherein 

H. and R,o are Independently of each other hydrogen or lower alkyl. and 
n is an integer of from and including 0 to and Including 3; or 

Y Is SOz; 
Ri is aryi; 
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R, 18 a mono- or blcycllc heteroaryl gioup comprising one or more ring nitrogen atoms with 
the exception that Ra cannot represent 2-phthallmldyl. and in case of Y = SO, cannot 
represent 2,1 ,3-bcnzothiadlazol-4-yl; 

any of R3. R*. Rs and Rs. Independently of the other, is H or a substituent other than hy- 

drogen; and 

Brand Ba. Independently of each other, are H or lower alkyl; 
or a N^xlde or a phamtaceutically acceptable salt thereof for the preparation of a 
phamiaceutical product for the treatment of a neoplastic disease which responds to an 
Inhibition of the VEGF receptor tyrosme Kinase activity. 

The general terms used hereinbefore and hereinafter preferably have within the context of 
this disclosure the following meanings, unless othenvlse Indicated: 

The prefix "lower" denotes a radical having up to and including a maximum of 7. especially 
up to and including a maximum of 4 ca*on atoms, the radicals In question being either li- 
near or branched with single or multiple branching. 

Where the plural form Is used for compounds, salts, and the like, this is taken to mean also 
a single compound, salt, or the like. 

Any asymmetric carbon atoms (for example in compounds of formula I. wherein B« is lower 
alkyl) may be present In the (RK (S)- or (R.S).configuration. preferably in the (P)- or (S)- 
conflguratton. The compounds may thus be present as mixtures of Isomers or as pure iso- 
mers, preferably as enantlomer-pure diastereomers. 

The imrention relates also to possible tautomers of the compounds of fomruila I. 

Lower alkyl Is preferably alkyl with from and including 1 up to and Including 7. prefembly 
frem and Including 1 to and Induding 4. and is linear or branched; preferably, loweralkyi is 
butyl, such as n*utyl. seo^utyl. teobutyl, tert4.utyl, propyl, such as n^iropyl or Isopropyl. 
ethyl or preferably methyl. 

The Index n is preferably 0 or 1 . especially 0. 
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Y I, pref-abl, methylene iOM « ethylene (CH^H,), moal preCmbly n«.h,l«>e. 

■Anrf is an aremaUc radical which 1, bound to «.e motecule via a bo«i located at an 
aWa«o W«*onat„m .t^he.«dlcal.ln^-P"<«««^«-^ ^ * " "™««° 
.dlcalha*, 6.0 14ca*onaton>.. eepeclally phenyl, naphthyl. .«»hyd™naphW 
,K,o«ny. or phenanthrenyl. and Is un«*«lh*«l or su.»im«ed t, one or .ore, pr^^l 
up to three, espedan, on. 0. «» «,b«lu,««.. eeped.*, selected .rom amino, moj or 
dteubsButed a»*,o. halogen. alKyl. eubstllut«l alkyl. rrydrexy, elhehlle. or es,.n««l 

nHro. oy«>o, carboxy. .e...«i«' ce-tx«y. ^f^"' 'TT " 

N^dlbstHuted carbamoyl. amK.no, guar«no, ursUlo. mer^pto. su«o, lower alKyWilo. 
pLyl. phenoxy. phenyltNo. phenyl^wer alkylthlo, alkylphenyHhlo. lower slkyleulflnyl. 

phwnrl.ulflnAptwnyl-*""''*^'^''^'''''^^'''"'**'*'''^^ . ^ 

^.n^>. phe^ower alKy^lonyl. a-cy^henvlsuKon^, ^wer alKenyn ^ 

Mogen-loweralkytmercapto,halo8on-lowe,a»<ylsullonyl.euchaeespea.lly 

Ethane ^Lonyl, d.,d,cxybo. ,a(OH«. fT ' 1^ „ 

bound a. a<^cen. <>atoms ot the dnj. such a. me«-,l.n. dioxy; aryl 1. p«ter^ phenyl or 
Jnll. whl, m each ease Is e«her uns.*s.«u.ed or ^P«K«n«, «.b«..«e- ^ - or 
JsuLuents se.ec»dM»n,he 

o, hydroxy, hydroxy. e««r«ed b, ^r a»^, e.,. me^ " rTTTZoxy 

..g. m,««m^. e-erlfled carboxy, .sp«*.lhr «»«"• »«»»<y •*™»'°»>' 
dn^^propoxyo^bonyor-s^ropoxy carbon,., N.mono^t»u.e carbamo^^n 
particul oerbamoyl monosube..u,ed lower a.^. e.«. methyl. ..propyl or »o^ro^>., 

^ or ethyl. eub-Kuted b, lower ,«»xy cartonyl. e.,. m«hoxy or ethoxy 

^L- J,,«^ alKyl. especWly trffluo^nethyl-, lower ^ " 

:::^:',„dlower.lKanesu«on,l, such as methane su»on,. Aryl . p^terab. 3- o, 
4M«0.ophenyl. 3*romopheny.. 4i.henoxyphenyl, 2. 3- 0- ^^thylphervl. *■ ^ 
methoxyphenyl, 3- or 4-tert-bu.ylphenyl, 4^,i.ropylphen,l. 4*llluo,omethylph««l^ 
iTrlthylhenyl, 3.,-,,uo™me,hoxyphe^. 3.4.,.r«luo,»ne,hyl,ph«^J- uo»^ 
mett^phenyl, 3.c.*»o-4.me^,*>heny^ "^■^•""•^"""l^f^^ 
tritluoromewphen,.. 4^«v»ilflnylphen,l. *^nea,llon,lpher^ 4*lphen,l. 
naphth,.. a-naphthyl; tetrahyrWr-phth^. m pa,««,l.r "■^•»*;;-r , 
h,dr»<ynap>.thyl. m partleolar T^n^^y^P^W. S-hydrwy^PhW or Wvd-<«^2- 
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naphlhyl; methoxynaphthyl. in particular 4^ethoxy.2-naphthy«; halonaphthyt. In partteularA- 
chloronaphthyl or 3-bromo-2-naphthyl. 

Mono, or disub8t«uted amino is especially amino substituted by one or two radicals selected 
Intfependently of one another from lower alkyl. such as methyl; hydroxy-lower alkyi. such as 
2.hydro)cyethyl: phenyMower alkyl; lower alkanoyl. such as acetyl; benzoyl; substituted ben- 
zoyl wherein the phenyl radical is especially substituted by one or more, preferably one or 
two'substituents selected from nitao. amino, halogen, mower alkylamlno. N.N-dl-iower al- 
kyl^lno. hydroxy, cyano. carboxy. lower alkoxycarbonyl. lower alkanoyl. and carbamoyl; 
and phenyl-lower alkoxycarbonyl. wherein the phenyl radteal Is unsubslituted or especially 
substituted by one or more, preferably one or two. substituents selected from niUo, amino, 
hatogen. N-lower alkylamlno. N.NKll-tower alkylamlno. hydroxy, cyano. carboxy. lower alko- 
xycarbonyl. lower aBcanoyl. and carbamoyl; and is preferably N-iower alkylamlno. such as N- 
methylammo. hydroxy-lower alkyiamino. such as 24,ydroxyethylamino. phenyWower allQrl- 
amino such as benzyiamlno. N.N-di-lower alkyiamino. N-phenyWower alkyl-N4ower alkyla- 
mino. N.N-dl-tower alkylphenylamino. lower aikanoylamino. such as acetylamlno. or a sub- 
stltuent selected from the group comprising benzoylamino and phenyl-tower alkoxycarboriyt- 
amlno. wherein the phenyl radical in each case Is unsubstituted or especially substituted by 
nltro or amino, or also by halogen, amino. N-lower alkylamlno. N.N-dl-lower alkyiamino. 1^- 
droxy. cyano. carboxy. lower alkoxycarbonyl. tower alkanoyl. carbamoyl or amlnocarbonyl- 
amino. 

Hatogen is especially fluorine, chlorine, bromine, or Iodine, especially fluorine, chtorine. or 
bromfne. 

In the preferred embodiment, alkyl has up to a maximum of 12 carbon atoms and is espe- 
dally tower alkyl, especially methyl, or also ethyl, n^^ropyl. Isopropyl. or tert-butyl. 

substituted alkyl Is alkyl as last defined, especially lower alkyl. preferably methyl; where one 
or more, especial^ up to three, substrtuents may be present, primarily from the group selec 
ted from hatogen. especially fluorine, amino. N-lower alkyiamino. N.N^l-tower alkylamlno. 
N-tower aikanoylamino. hydroxy, cyano. carboxy. lower alkoxycarbonyl. and phenyHower 
alkoxycarbonyl- Trifluoromethyl is especially prefened. 
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Elherif ted hydroxy Is especially (VC«alkyloxy. such as nndecyloxy. lower alkoxy (prelerred). 
such as methoxy. ethoxy. Isoptopyloxy, or n-pentyloxy. phenyHower alkoxy. such as ben- 
zyloxy. or also phenyloxy, or as an alternative or in addition to the previous gn,up CVC«al- 
kyloxy. su* as n-decyloxy. hatogen-lower alkoxy-^ such as trifluoromethytoxy or 1 .1 .2.2-te- 
tralluoroethoxy. 

Esterifled hydroxy Is especially lower alkanoytoxy. benzoyloxy. lower alkoxycarbonytoxy. 
such as tert^utoxycarbonyloxy. or phenyMower alkoxycarboriyloxy. such as benzyloxycar- 

bonyloxy- 

Esterlfied carboxy is espedatty tower alkoxycartjonyl. such as tert^,utoxycarbonyi. Iso- 
propoxycartKxiyl. methoxyca*onyl or ethoxycarbonyl. phenyl-tower alkoxycarbonyl. or 
phenyloxycarbonyl. 

Alkanoyi Is primarily alkylcaibonyl. espedally lower alkanoyl. e.g. acetyl. 

NHTiono- or N.N-dlsubstituted carbamoyl Is especially substituted by one or two substJtuerrts 
independently selected from lower alkyl. phenyl-lower alkyl. and hydroxy-bwer alkyl. at the 
terminal nitrogen atom. 

Alkylphenylthio is especially lower alkylphenylthio. 
Alkylphenylsulfonyl is espedally tower alkylphenylsulfonyl. 
Alkylphenylsulflnyl is espedalV lower alkylphenylsuKinyl. 

Heterocydyl is especially a five or six-membered heterocyclic system with 1 or 2 hetero- 
atoms selected from the group comprising nitrogen, oxygen, and sulfur, whtoh may be un- 
saturated or wholly or partly saturated, and is unsubstituted or substituted espedally by to- 
wer alkyl. sud. as methyl; a radical selected from 2-methylpyrlmldln-4.yl, oxazol-6^. 2- 
methyl-1.3-dioxolan.2.yl. lHi,yra«»l^yl. and i-methyl-pyrazol-a-yl Is profened. 
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Aryl in the form of phenyl which Is substituted by lower alkylene dloxy bound to two adjacent 
C^atoms. such as methylenedloxy. is preferably 3.4-methylenedioxyphenyl. 

Heteroaryl refers to a heteK>cyclk: moiety that Is unsaturated In the ring binding the hetero- 
-aryrradcaltbWrestWmolecule-ln-fomiula-l-and-^ 
preferably mono- or bicydic; where at least In the binding ring, but optlormlly also In any an- 
nealed ring, one or more, preferably 1 to 4. most preferably 3 or 4. carbon atoms are repte- 
ced each by a hete««tom selected from the group consisting of nitrogen, oxygen and sul- 
fur where the binding ring preferably has 5 to 12. more preferably 5 to 7 ring atoms; and 
may be unsubstltuted or substituted by one or more, especially one or two. substltutents 
selected from the group defined above as substltutents for aryl. most preferably by lower 
alKyl, such as methyl; prefemWy heteroaryl Is selected from thlenyl. furyl. pyranyl. thian- 
tt^^rwl. isobenzofuranyl. benzofumnyl. ch«>menyl. 2H-pynolyl. pyrrolyl, lower-alkyl subst- 
tuted imldazolyl. benzimidazotyl. pyrazofyl. thlazolyl. Isothiazolyl. oxazolyl. isoxazolyl. pyri- 
dyl. pymrlnyl. pyrimldlnyl. pyridazinyl. Indolizlnyl. Isoindolyl. 3H-lndolyl. Indolyl. Indazo^rt. 
triazolyt. tetrazolyl. purlnyl. 4H-quinoilzlnyl. isoqulnolyl. qulnolyl. phthalazlny.. naphthynd.nyl. 
quinoxalyl. qulnazollnyl. cinnolinyl. pteridir^yl. carbazolyt. phenanthridlnyl. acridlnyl. penml- 
dinyt. phenanthroimyl and f urazanyl; more preferably selected from the group ~n«^"9 
triazolyl. especially 1 .2.4-triazolyl. 1 ,2.3-triazolyt or 1.3.4.triazolyl. pyridyl. espeaa^ 2-. 3- or 
4i,yridyl. indolyl. especially 3.ndolyl. lower-alkylthlazolyl, especially 2.(4.methyl.hlazdyl). 
pyrrolyl. especially 1-pyrrolyl. tower alMWdazolyl.espedally4-(1 -methyllmldazolyl . 4-(2- 
methyllmldazolyl) or 4-(5-methyllmldazolyl). benzlmldazolyl, such as 1-benzlmldazolyl. or 
tetrazolyl, such as 5-(1 .2.3.4-tetrazolyO. 

A mono- or blcydlc heteroaryl group comprising one or more ring nitrogen atoms Is prefer- 
ably a heteroaryl group as defined above for heteroaryl. with the proviso that preferably at 
least one nitrogen Is present as ring heteroatom in the binding ring (that Is. the ri,.g from 
which the bond starts that binds the heteroaryl moiety to the rest of the molecule) and with 
the exception that B. cannot represent 2-phthalimidyl. and In case of Y = SO, cannot 
represent 2.1 ,3-benzoth.adlazol-4-yl. Preferred Is Imldazolyl. especially ImldazoM^rf. 
qulnolyl, especially 3-. 4-. S-qulnolyl. naphthyrldlnyl. espedatty 3.(1.8-naphthyrldlnyl) or 4- 
(1 .8-naphthyridinyl). or especially a moiety of the formula lb or Ic 
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A=B A=B 



(IC) 



wherein _ 

ris0to2, 

A, B, D, and E are, independently of one another. N or CH. with the stipulatiori that not 
more than 2 of these radicals are N; preferably, each of A, B, D and E is CH; and 
Q is lower alkyi, especially methyl, hydroxy, lower alkoxy, especially meihoxy. lower 
thioalkyl. especially methylthio. or halogen, especially fluoro. chloro or bromo. 

Veiy preferably Rz is 3-pyridyl. 4i)yrldyl, 4-quinolinyl or 5-qulnollnyl. Most preferably. R2 Is 
4-pyridyl, 

A substituent other than hydrogen is preferably selected from amino, mono- or disubstituted 
amino, halogen, alkyi, substHuted alkyI, hydroxy, elherified oresterified hydroxy, nitro. cya- 
no. carboxy. esterifled carboxy. aikanoyi, carbamoyl. N-mono- or N,N-disubstituted carbam- 
oyl, amldino. guankJino. mercapto, sulfo. lower alkylthto. phenylthio. phenyHower alkylthto, 
alMphenytthio, lower alkylsuH inyl. phenylsulfinyl, phenyl-lower alkylsutfinyl. alkylphenyteul- 
finyl. lower alkanesulfonyl. phenylsulfonyl. phenyl-lower alkylsulfonyl. alkylphenylsulfonyl. 
lowJralkenyl. lower aikanoyi. halogen-lower aikylmercapto. halogen-lower alkylsuifonyl. 
such as especially trifluoromethane sulfonyl and heterocyclyl. Two substilutents other than 
hydrogen bound at adjacent C-atoms of the ring can also represent lower alkylene dioxy, 
such as methylene dioxy ethylene dioxy. Preferably, a substituent other than hydrogen is 
lower alkyi or halogen, especially methyl, chtoro or fluoro. 

Preferably, R7 and He are hydrogen, and R9, Ba. Rs and Re each are independently 
hydrogen, chloro or fluorine. 

Salts are especially the pharmaceufically acceptable salts of compounds of formula I. 

Such salts are formed, for example, as add additton salts, preferably with organic or Inor- 
ganlc acids, from compounds of formula i with a basic nitrogen atom, especially the phar- 
maceufically acceptable salts- Suitable inorganic acids are, for example, hatogen acids, 
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such as hydrochloric add. sulfuric add. or phosphoric add. Suitable organic adds are, for 
example, carboxyllc. phosphonic, sulfonic or sulfamic adds, for example acetic add, pro- 
pionic add. ocianolc add. dccanoic add. dodecanoic acid, glycolio add. iacdc add, f umaric 
add. sucdnic add, adipic add. pimellc add, suberic add, azelaic add, malic add, tartaric 
add. citric add. amino adds, such as glutamic add or aspartic add. maleic add. hydroxy- 
maieic add, methylmaleic add, cydohexanecarboxylic acid, adamantanecarboxylic add. 
benzoic add. salicylic add. 4-aminosalicylic add, phthalic add, phenylacetic add. mandelic 
add. dnnamic add. methane- or ethane-sulfonlc add. 2-hydroxyethane8Ulfonic add. etha- 
ne-1,2-disulfonio add, benzenesulfonic acid. 2-naphthalenesulfonic add. 1 .S-naphthalene- 
disulfonic add, 2-. 3- or 4-methylbenzenesulfonic add, methylsulfuric add. ethylsutfuric 
add. dodecylsulf uric add, I^J-cydohexylsulfamic acid. N-methyl-. N-ethyi- or N-propyl-sulfa- 
mic acid, or other organic protonic acids, such as ascorbic acid. 

In the presence of negatively charged radicals, such as carboxy or sulfo. salts may also be 
fonned with bases, e.g. metal or ammonium salts, such as alkali metal or alkaline earth me- 
tai salts, for example sodium, potassium, magnesium or calcium salts, or ammonium sails 
with ammonia or suitable organic amines, such as tertiary monoaminesv for example triethyi- 
amine or tri(2-hydroxyethyl)amine, or heterocycHc bases, for example N-ethyl-plpetldine or 
N,N'-dlmethyiplperazine. 

When a basic group and an acW group are present in the same molecule, a compound of 
formula 1 may also form Internal salts. 

For Isolation or purification purposes it is also possible to use pharmaceuticaily unaccept- 
able salts, for example picrates or perchlorates. For therapeutic use, only pharmaceutkaliy 
acceptable salts or free compounds are employed (where applicable In the form of pharma- 
ceuUcalprsparations). and these are therefore preferred. 

In view of the ciose relattonship tietween the novel compounds In free form and those in the 
fomi of their salts, Indudlng those salts that can be used as intermediates, for example In 
the purification or identification of the novel compounds, any reference to the free com- 
pounds hereinbefore and hereinafter is to be understood as lefening also to the correspon- 
ding salts, as appropriate and expedient. 
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The compounds of formula I and N-oxJdes thereof h&ve valuable pharmacological 
properties, as described hereinbefore and hereinafter. 

Tlie efficacy of the compounds of the invention as inhibitors of VEQF-receptor tyrodne 
kinase activity can be demonstrated as fbliows: 

Test lor activity against VEGF-receptor tyrosine Itinase. The test is conducted using Flt-1 
VEOF-raceptor tyrosine Idnase. The detailed procedure is as follows: 30 kinase solution 
(10 ng of the kinase domain of Fll-1 , Shibuya et al., Oncogene 5, 51 9-24 [1 990]) in 20 mM 
Tris'HCi pH 7.5, 3 mM manganese dichloride (MnCy, 3 mM magnesium chloride (MgOa), 
10 }iM sodium vanadate, 0.25 mg/ml poiyethylenglyool (PEG) 20000, 1mM dithfothreitol and 
3 jig/nl poly(Glu,Tyr) 4:1 (Sigma, Buchs, Switzerland). 8 ^M t^P}-ATP (0.2 fxCI) , 1% 
(fimethyl sulfoxide, and 0 to 100 nM of the compound to be tested are incubated together 
for 10 minutes at room temperature. The reaction Is then terminated by the addition of 10 jil 
0.25 M ethyienediaminetetiaacetate (EDTA) pH 7. Using a multichannel dispenser (LAB 
SYSTEMS, USA), an alk^uot of 20 nils applied to a PVDF (= polyvinyl difluotide) Immobilon 
P membrane (MiBipore, USA), through a NBIIipore microtiter filter manifold and connected to 
a vacuum. Following complete elimination of the Ifcjuid, the membrane is washed 4 times 
successively in a bath containing 0.5% phosphoric add (HaPp*) and once with ethanol, 
Incubated for 10 minutes each time while shaking, then mounted In a Hewlett Packard 
TopCount ManlfokJ and the radioactivity measured after the addition of 10 lA Microsdnf (B- 
scintillation counter liquid). ICa>-values are detennined by linear regresston analysis of the 
percentages for the inhibition of each compound In three concentrations (as a mie 0.01, 
0.1 . and 1 nmol). The ICsrvalues that can be found with compounds of fomriula I are in the 
range of 0.01 to 100 jiM, preferably in the range from 0.01 to 50 pM. 

The antitumor efficacy of tiie compounds of the lnven«on can be demonstrated Uiviwas 
follows: 

In vivo activity In the nude mouse xenotransplant model: female BALB/c nude mice (8-12 
weeks old), Novartis Animal Fam. Sissein, Switzerland) are kept under stei«e conditions 
wim water and feed ad IMum. Tumors are induced either by subcutaneous Injection of 
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tumor cells Into mice (for example, Du 145 prostate carcinoma cell line (ATCC No, HTB 81; 
see Cancer Research SL. 4049-58 (1978)) or by Implanting tumor fragments (about 25 mg) 
Bubcutaneously into the left flank of mice using a 1 3-gauge trocar needle under Forene* 
anaesthesia (Abbott, Swilzerland). Treatment with the test compound is started as soon as 
-the-tumor-ha8-reached-a.mean-wIum8.ofJ00 rnm', Tumor growth is measured two to three 
times a weelt and 24 hours after the last treatment by determining the length of two perpen- 
dicular axes. The tumor volumes are calculated in accordance with published methods (see 
Evans et al., Brit. J. Cancer 45, 466-8 (1982]). The antitumor efficacy is determined as the 
mean increase In tumor volume of the treated animals divided by the mean Increase in tu- 
mor volume Of the untreated animals (controls) and, after multiplication by 100. is expressed 
as T/C%, Tumor regression (given in %) is reported as the smallest mean tumor volume In 
relation to the mean tumor volume at the start of treatment. The test compound is admini- 
stered daily by gavage. 

As an alternative other cell lines may also be used in the same manner, for example: 

- the MGF-7 breast adenocarcinoma cell line (ATCC No. HTB 22; see also J. Natl. Cancer 
Inst. (Bethesda) 51. 1409-16 [1973]); 

- the MDA-MB 468 breast adenocarcinoma cell line (ATCC No. HTB 132; see also In Vitro 
14,911-15(1978]): 

. the MDA-MB 231 breast adenocarcinoma cell line (ATCC No. HTB 26; see also J. Natl. 
Cancer Irist (Bethesda) 53. 661-74 [1974]); 

- the Colo 205 colon carcinoma cell line (ATCC No. CCL 222; see also Cancer Res. 2S. 
1345^5 [1978]): 

- the HCT 116 colon cardnoma ceil line (ATCC No. CCL 247; see also Cancer Res. 41 
1761-6 [1981]); 

- the DU145 prostate carcinoma cell line DU 145 (ATCC No. HTB 81; see also Cancer Res. 
3Z. 4049-58 [1978]); and 

- the PC-3 prostate carcinoma ceil line PC-3 (ATCC No. CRL 1 435; see also Cancer Res. 
4Q, 524-34 [1980]). 

The Inhibition of VEGF-*iduoed KDR-reoeptor autophosr^oiylafion can be oonfinmed with a 
further fn vfto experiment In cells: transfected CHO eels, which permanently express human 
VEQF receptor (KDR), are seeded in complete culture medium (with 10% febd calf senim « 
FCS) In 6-well ceiJ-cuBure plates and Incubated al 37^ under 5% COz untH they show about 
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80% confluency. The compounds to be tested are then cfiluted in culture medium (without FCS. 
with 0.1 % bovine serum albumin) and added to the ceBa. (Controls comprise medium without 
test compounds). After two hours' incubation at 37*^3, recombinant VEQF is added; the final 
VEQF concentration Is 20 ng/lrni). After a further five minutes' Incubation at 37**C. the cells are 
-washed.twloejwlth.tafcCOld.&BSJ^ saline) arid Inrwnediateiy lysed in 100 p\ 

lysis buffer per well. The lysates are then centrifuged to remove the ceB nuclei, and the protein 
concentrations of the supematants ara determined using a commercial protein assay (BIORAD). 
The iysates can then either be Immediately used or, If necessary, stored at -20*a 

A sandwich ELISA is carried out to measure the KDR-receptor pho^horylation: a monoclonal 
antibody to KDR (for example Mab 1495.12.14; prepared by H. Towbin) is immobilized on black 
ELISA plates (OptlPiate"^" HTRF-96 from Packard). The plates are then washed and the 
remalr^ng free protein-binding sites are saturated with 1% BSA in PBS. The cell lysates (20 pg 
protein per wefl) are then incubated in these plates ovemight at 4^C together with an anti- 
phosphotyroslne antibody coupled with alkaline phosphatase (PY20:AP from Transductton 
Uboratories). The (plates are washed aga&i and the) binding of the anfiphosphoQ^roslne 
antibody to the captured phosphorylated receptor is then demonstrated using a luminescent AP 
substrate (CDP-Star, ready to use, with Emerald II; TBOPIX). The luminescence is measured in 
a Packard Top Count Microplate Scintillation Counter (Top Count). The difference between the 
signal of the posWve control (stimulated wfth VEGF) and that of the negative control (not 
stimulated with VEQF) con^esponds to VEQF-induced KDR-receptor phosphorylation (= 100 %). 
The activity of the tested substances Is cateulated as % Inhibition of VEQF-lnduced KDR- 
receptor phosphorylation, wherein ttie concentration of substance tfiat induces half ttie 
maximum Inhibition is defined as ttie ED50 (effective dose for 50% inhibition). Compounds of 
formula I here preferably show ED50 values in the range of 0.001 ^iM to 6 jiM, preferably 0.005 
to0.5MM. 

A compound of fomiula I or a N-oxide thereof inhibits to varying degrees also other tyrosine 
kinases involved In signal transduction which are mediated by trophic factors, for example 
Abl kinase, kinases from the Src family, especially c-Src kinase, Lck, and Fyn; also kinases 
of the EQF family, for example. c-erbB2 kinase (HER-2), o-erbB3 kinase. c-erbB4 idnase; 
InsuBn-like growth factor receptor kinase (IQF-1 kinase), espec'ially members of the PDGF- 
receptor tyrosine kinase family, such as PDQF-receptor kinase, CSF-1 -receptor kinase. Kit- 
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receptor kinase and VEGF-receptor kinase; and also serineAhreonine kinases, aD of which 
piay a role in growth regulation and transformation in mammalian ceils, including human 
cefls. 

T he InhtoWon of c-erfaB2 tyrosine kin ase (HER-2) can be nwasured, for example, in the 
same way as the inhibition of EQF-R protein kinase (see House et al., Europ. J. Biochem. 
140. 363-7 [1984]). The eibB2 kinase can be Isolated, and its activity determined, using 
methods known per se (see T. Akiyama et al., Sdence 1 644 [1 986]). 

On the basis of these studies, a compound of fomiula i according to the Invention shows 
therapeutic efficacy especially against disordere dependent on protein Idnase, especially 
proliferative diseases. 

The usefulness of a compound of the formula I In the treatment of arthritis as an example of 
an inflammatory iheumatfc or rheumatoid disease can be demonstrated as follows: 

The well-known lat adjuvant arthritis model (Pearson, Proc. Soc. Exp. BkJl. 91, 95-101 
(1956)) Is used to test the anti-arthrlMc activity of compounds of the fomnuia I, or 
thereof. Adjuvant Arthritis can be treated using two different dosing schedules; either (I) 
starting time of immunlsatton with adjuvant (prophylactic dosing); or from day 15 when the 
arthritic response Is already established (therapeutic dosing). Preferably a therapeutte 
dosing schedule is used. For comparison, a cyclooxygenase-a Inhibitor, such as 5-bromo-2- 
(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]thiophene or diclofenac, is administered in a 

separate group. 

In detail, male Wlstar rats (5 animals per group, weighing approximately 200 g, supplied by 
Iffa Credo. France) are injected i.d. (intra-dermally) at the base of the taH with 0.1 ml of 
mineral oil containing 0.6 mg of lyophinsed heat-killed Mycobacterium tuberculosis. The rats 
are treated with the test compound (3, 10 or 30 mg/kg p.o. once per day), orvehtele (water) 
from day 15 to day 22 (therapeutic dosing schedule). At the end of the experiment, the 
swelling of the tareal joints is measured by means of a mkx)-caniper. Percentage inhibition 
of paw swelling Is calculated by reference to vehtele treated arthritic animals (0 % inhibition) 
and vehicle treated nomial animals (100 % inhibitton). 
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The activity of compounds of the formula I against pain can be shown in the following model 
of nociception (pain). In this model, the hyperalgesia caused by an Intra-planar yeast injec- 
tion Is measured l)y applying increased pressure to the fool until the animal vocalizes or 
wHhdraws its foot from the applied pressure pad. The model Is sensitive to COX inhlbHors. 
and diclofenac at 3 mg/kg Is used as a positive control. 

Method: The baseline pressure required to induce vocalization or withdrawal of the paw of 
male Spiague Dawley rats (weighing approximately 180 g, supplied by Iffa Credo. France) 
is measured (2 hours before treatment), followed by ah intra-planar injection of 100 ^1 of a 
20 % yeast suspension In water In the hind paw. The rats are treated orally with the test 
, compound (3, 10 or 30 mg/kg), dictofenac (3 mg/kg) or vehicle (saline) p.o. 2 hours later 
(time point 0 hours), and the pressure test is repeated 1 and 2 hours alter dosing. Using the 
standard apparatus supplied by Ugo Basile, Italy, the pressure required to Induce vocallsa- 
tlon or paw withdrawal of the compound-treated rats at these time points is compared to 
that of vehtole-treated animals. 

On the basis of these studies, a compound of fomnula I surprisingly is appropriate for the 
treatment of Inflammatoiy (especially iheumatte or meumatold) diseases and/or pain. The 
compounds of the formula I, especially lA. (or an N-oxkJe thereof) according to the invention 
also show therapeutic efficacy especially against other disorders dependent on protein 
kinase, especially proliferative diseases. 

On the basis of their efficacy as inhibitors of VEGF-receptor tyrosine kinase activity, the 
compounds of the formula I primarily inhibit the growth of btood vessels and are thus, for 
example, effective against a number of diseases associated with deregulated angiogeneste, 
especially diseases caused by ocular neovascularisatton, especially retinopathies, such as 
diabetic retinopathy or age-related macula degeneratton, psoriasis, haemangioWastoma, 
such as haemangtoma, mesanglal cefl proliferative disorders, such as chronk? or acute renal 
diseases, e.g. diabetic nephropathy, malignant nephrosclerosis, ttirombofts mk:roahgto< 
pathy syndromes or transplant rejectton, or especially inflammatory renal disease, such as 
glomerutonephrlBs, especially mesangtoproliferativo gtomenilonephritls, haemolytic-uraemic 
syndrome, diabetk: nephropathy, hypertensive nephrosclerosis, atheroma, arterial 
restenosis, autoimmune diseases, acute inflammation, fibrotic disorders (e.g. hepatks 
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drrhosls), diabetes, endometriosis, chronic asthma, arterial or post-transplantatlonal 
atherosclerosis, neurodegenerathre disorders and especially neoplastic diseases (solid 
tumours, but also leucemlas and other liquid tumoursT, especially those expressing o-Wt, 
KDR or flt-1). such as especially breast cancer, cancer of the colon, lung cancer (especially 
jsmaJtcellJung cancer), cancer of the prostate or Kaposi's sarcoma. A compound of formula 
I (or an N-oxide thereof) inhibits the growth of tumours and Is especially suited to preventing 
the metastatic spread of tumours and the growth of micrometastases. 

A compound of formula 1 can bo administered alone or in combination with one or more 
other therapeutic agents, possible combination therapy taking the form of fixed combinati- 
ons or the administration of a compound of the invention and one or more other therapeutic 
agents being staggered or given Independently of one another, or the combined admini- 
stration of fixed combinations and one or more other therapeutic agents. A compound of 
fomiula I can besides or In addition be administered especially for tumor therapy In com- 
bination with chemotherapy, radiotherapy. Immunotherapy, surgical Inten/entlon, or a com- 
bination of these. Long-tenn therapy is equally possible as is adjuvant therapy In the con- 
text of other treatment strategies, as described above. Other possible treatments are thera- 
py to maintain the patient's status alter tumor regression, or even chemopreventive therapy, 
for example In patients at risk. 

Therapeutic agents for possible combination are especially one or more cytostatic or cyto- 
toxic compounds, for example a chemotherapeutic agent or several selected from the group 
comprising an Inhibitor of poiyamlne biosynthesis, an inhibitor of protein kinase, espedally 
of serineAbreonine protein kinase, such as protein kinase C, or of tyrosine protein kinase, 
such as epidermal growth factor receptor tyrosine kinase, a cytokine, a negative growth re- 
gulator, such as TGF-B or IFN-B. an aromatase inhibitor, a dassteal cytostatic, and an Inhi- 
bitor of the interaction of an SH2 domain with a phosphorylated protein. 

A compound according to the Invention Is not only for the (prophylacUc and preferably the- 
rapeutic) management of humans, but also for the treatment of other warm-btooded anl- 
mals, for example of commercially useful animals, for example rodents, such as mice, rab- 
bits or rats, or guinea-pigs. Such a compound may also be used as a reference standard In 
the test systems described above to penult a corT^arison with other compounds. 
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In general, the inverition relates also to the use of a compound of formula I or a N-oxIde 
thereof for the inhibition of VEGF^eceptor tyrosine activity, either in vitro or In vivo. 

-A-compound of fonnuia I or a N-oxide thereof may also be used for diagnostic purposes, for 
example with tumors that have been obtained from wann-biooded animal "hosts", especially 
humans, and implanted into mice to test them for decreases In growth after treatment with 
such a compound, In onier to Investigate their sensitivity to the said compound and thus to 
Improve the detection and determination of possible therapeutic methods for neoplastic 
diseases in the original host. 

With the groups of preferred compounds ot formula I and N-oxides thereof mentioned 
hereinafter, definitions of substituents from the general definitions mentioned hereinbefore 
may reasonably be used, for example, to replace more general definitions with more 
epecif ic definitions or especially with definitions characterized as being preferred: 

Furthermore, the invention relates to the use of a compound of formula I. wherein the 
radicals and symbols have the meanings as defined above, or a N-oxIde or a 
pharniaceutically acceptable salt thereof for the preparation of a phannaceutlcal product for 
the treatment of retinopathy or age-related macula degeneration. 

Furthermore, the Invention relates to a method for the treatment of a neoplastic disease 
which responds to an inhibition of the VEGF-receptor tyrosine kinase activity, which 
comprises administering a compound of fomiula I or a N-oxide or a pharniaceutically 
acceptable salt thereof, wherein the radicals and symbols have the meanings as defined 
above, in a quantity effective against the said disease, to a warmblooded animal requWng 
such treatment 

Furthemiore, the Inventton relates to a method for the treatment of retinopathy or age- 
related macular degeneration, which comprises administering a compound of f omiula I or a 
N-oxide or a pharmaceutlcaDy acceptable salt thereof, wherein the radicals and symbols 
have the meanings as defined above, in a quantity effective against said diseases, to a 
warm-blooded animal requiring such treatment. 
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The invention relates in particuiar to a compound of formula I, wherein 

WIsOorS; 

X is NRa; 

Y is CR8Rio-(CH2)„ wherein 

Ra and Rio are independently of each other hydrogen or lower alkylr and 
n is an integer of from and including 0 to and Including 3; or 

Y is SO2; 
Ri l8 aryl; 

Rz Is a mono- or bteydlc heteroaiyl group comprising one or more ring nitrogen atoms with 
the exception that Ra cannot represent 2-phthalimidyl, and In case of Y = SO2 cannot 
represent 2,1,3-benzothladia2ol-4-yl; 

any of Rs, R4, Rs and R«. Independently of the other, is H or a substituent other than hy- 
drogen; and 

Brand Rb, Independently of each other, are H or lower alkyi; 

with the exception of the compound of formula I wherein W is O, X is Nl^a, Y is CH2. Ri is 4- 

chtorophenyl. Rz Is 2-pyrldyl, R3, R4. Rs, R7 and R, are each H and R« Is chloro; 
or a IM-o)dde or a pharmaceutically acceptable salt thereof. 

Prefenvd are compounds of fonnula I, wherein 

WIsOorS; 

XisNRe; 

Y Is CHR8-(CH2)n wherein 

R9 is hydrogen or lower alkyI, and 

n Is an Integer of from and including 0 to and including 3; or 

Y Is SO2; 
Ri Is aryl; 

Rj is a mono- or blcydlc heteroaryl group comprising one or more ring nitrogen atoms with 
the exception that Rj cannot represent a-phthalimldyl, and in case of Y = SOa cannot 
represent 2,1 ,3-ben2othiadiazol-4-yl; 

any of Ra, R4, Rs and Re, Independently of the other, Is H or a substituent other than hy- 
drogen; and 

Rrand Ra, independently of each other, are H or lower alkyI; 
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with the exception of the compound of fomnula 1 wherein W Is O, X is NRb, Y Is CHa, Ri Is 4- 

chlorophenyl, B2 is 2-pyridyl, R3, fUi Rs, R? and Rs are each H and Re Is chloro; 
or a salt thereof. 

Jn.pafticular,.preferred oornpo.unds^pf_fqrmula I are those in which 

WisOor S; 

XisNRa; 

Y Is CHR9-(CH2)n wherein 
Rft Is H or lower alkyi, and 
n is 0 to 3; or 

Y Is SO2; 

Ri is phenyl that Is unsubsltuted or substituted by up to three substituents selected from 
amino, mono- or disubstituted amino wherein the substituents are selected 
independently from lower alkyl. hydroxy-lower allcyi, phenyHower allcyl, lower alkanoyi, 
benzoyl and substituted benzoyl wherein the phenyl radical is substituted by one or two 
substituents selected from nitro, amino, halogen, N-lower alkylamino, N,N-di-lower al- 
kylamlnop hydroxy, cyano, carboxy, lower-alkoxycarbonyl, lower alkanoyi and carbamoyl, 
and phenyl-lower alkoxycarbonyl wherein the phenyl radical radical Is substituted by one 
or two substituents selected from nItro, amino, halogen, N-tower alkylamino, N,N-di-tower 
alkylamino, hydroxy, cyano, caiboxy, tower-alkoxyca*onyl, lower alkanoyi and 
carbamoyl; lower alkyl; substituted lower alkyl where up to three substituents are present 
independently selected from the group containing halogen, N-lower alkylamino, N,N-di- 
lower alkylamino, N-lower alkanoylamino, hydroxy, cyano, carboxy. lower alkoxycarbonyl 
and phenyHower alkoxycarbonyl; hydroxy, lower alkoxy; phenyHower alkoxy; phenytoxy; 
halogen-lower alkoxy, lower alkanoyloxy; benzoyloxy; lower alkoxycarbonytoxy; phenyl- 
lower alkoxycarbonyloxy; nitro; cyano; carboxy; lower alkoxycarbonyl; phenyHower 
alkoxycarbonyl; phenyloxy(»rbonyl; lower alkylcarbonyl; carbamoyl; N-mono- or N,N- 
disubstituted carbamoyl that is substituted by one or two substituents independently 
selected from lower alkyl, phenyHower alkyl and hydroxy-lower alkyl, at the tenminaT 
nitrogen atom; amidlno; guankJIno; mercapto: sulfo; lower alkylthio; phenylthb; phenyl- 
tower alkylthio; tower alkylphenylthlo; tower alkylsulf Inyl; phenylsuifinyl; phenyl-tower 
alkylsulfinyl; lower alkylphenylsulfinyl; lower alkanesulfonyl; phenylsulfonyl; phenyl-tower 
alkylsulfonyl; lower alkylphenylsuifonyl; lower alkenyl; lower alkanoyi; hatogen-lower 
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alkylmercapto; halogen-lower alkylsulfonyl; dihydroxybora {-B{OH)2); and lower alkylene 
dioxy bound at adjacent C-atoms o1 the ring; 
R2 Is Imldazolyl, quinolyl, naphthyridlnyl, or a moiety of the fomiula lb or Ic 



wherein 
r is 0 to 2; 

A, B, D, and E are, independently of one another, N or CH, with the stipulation that not 

rnore than 2 of these radicals are N; preferably; and 

Q is lower alkyl, hydroxy, lower alkoxy, lower thioalkyi or halogen; 
any of R3. R4, Ffe and Rb, independently of the other, is fluorine or lower alkyi; and 
R7and Re, Independently of each ottier, are H or lower aikyl; 
or a N-oxide or a pharmaceutically acceptable salt thereof. 

More speciffcally, preference is given to a compound of formula I, wherein 

WIsO; 

XIsNRb; 

Y is CHR9-(CH2)n wherein 

R9 is l-i or methyl, and 

n is 0; 
orYi8S02; 

Ri is phenyl, naphthyl or 5,6.7,B-tetrahydronaphthyi which is in each case either 

uneubstltuted or Independently substituted by one or two sitostltuents selected from the 
group comprising halogen; lower alkyl; lower alkoxy; hydroxy; phenyl; phenoxy; halogen 
lower alkoxy; halogen-tower alkyl; lower alkoxycarbonyl; N-lower allQrl carbamoyl; lower 
alkylsulflnyl; lower alkanesulfonyl; and lower alkoxycarbonyl lower allQrl; 

R2 is Imldazolyl, quinolyl, naphthyrldlnyl, 2-methyl-pyridln-4-yl, 3iJyridyl or 4-pyridyl; 

any of Ra, R4, Re and He, IndependenUy of the other, are H, methyl or chloro; or 

Ra and R4 together represent methylene dioxy and Re and Re, independently of the other, 
are H, methyl or chloro; and 

Rt and Re, independently of each other, are H, f kjorine or methyl; 

or a N-oxide or a pharmaceutically acceptable salt thereof. 



A==B 



A=B 




(lb) 
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Even more specifically, preference is given to a compound of f omiula I, wherein 

Wis O; 

XisNRa 

XisCHR8-(CH2)„wheLein 

Re is H or methyl, and 

n isO; 
orYls SO2; 

Rt is phenyl which is either unsubstiluled or independently substituted by one or two sub- 
stituents selected from the group comprising halogen; lower alkyi; halogen^ower alkyl; 
lower alkylsulf inyl; and lower alkanesulfonyl; 

Ra Is imidazolyl. quinolyl, naphthyrldinyl, 2-methyl-pyridin-4-yl, 3-pyrldyl or 4-pyrldyl; 

any of R3, R4. Rs and Re, independently of the other, is H or methyl; and 

R7 and Re, Independently of each other, are H or methyl; 

or a NK)xlde or a pharmaceutlcally acceptable salt thereof . 

Mostly preferred are compounds of formula 1 wherein 

W is O; 

XlsNI^ 

Y is CHR9-(CH2>n wherein 

Ra is H or methyl, and 

n is 0; 
or Vis SO2; 

Ri is phenyl which Is either unsubstltuted or independently substituted by one or two sub- 
stituents selected from the group comprising halogen; lower alkyl; halogen-lower aikyi; 
lower alkylsulfinyl; and lower alkanesulfonyl; 

R2 Is Imidazolyl, quinoiyi, 2-methyl-pyridln-4-yl or 4-pyridyl; 

any of R3. R4, Rg and Re, independently of the other. Is H or methyl; and 

Ryand Rs. independently of each other, are H or methyl; 

or a salt thereof. 

Especially pref en^ed are compounds of formula I wherein 
WisO; 
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XlsNRe; 
YI6CH2; 

Ri is phenyl, naphthyl or 5,6,7,a-tetrahydronaphttiyl which Is In each case either 

unsubstituted or independently substituted by one or two substituents selected from the 
group comprising halogen; lower alkyi; lower alkoxy; hydroxy; pheny\; phenoxy; hatogen- 
lower alkoxy; lower alkoxycarbonyl; N-lower alkyI carbamoyl; and lower alkoxycarbonyl 
lower alkyI; 

R2 Is 4-pyridyl; 

any of R3. R*. R5 and Be, independently of the other, are H, methyl or chloro; or 

Rs and R4 together represent methylene dioxy and R5 and Re, Independently of the other, 

are H, methyl or chloro; and 
Rrand Ro are H; 

or a N-oxide or a pharmaceutically acceptable salt thereof. 

More special preference la given to a compound of formula I such as is menttoned in the 
Examples below, or a pharmaceutically acceptable salt thereof, especially a compound of 
the fonnula I or a salt thereof specifically menttoned In the Examples. 

High preference Is given to a compound selected from 

2-[(4-pyrldyl)methyl]amlno-N-(4-trinuoromethylphenyl)benzamide; 

2-[(4-pyrWyl)methyl]amino-N-(4-chlorophenyI)ben2amlde; 

2-[(4-pyrWyOmethyl]aminO'N-(4-methylphenyl)benzamkJe; 

2-[(4-pyrrdyl)methyl]amino-N-(3-fluoro-4-methylphenyl)ben2amide; 

2-[{4-pyrkJyl)methyl]amino-N-(4-chloro-3-trifluoromethylphenyl)benzamWe; 

2-[(4-pyrklyl)methyl)amino-N-(3-chloro-5-trifluoromethylphenyl)ben2amlde; 

2-{(4-pyridyl)methyl]amino-N-{4-methylphenyl)-6-methylbenzamlde: and 

2-[(4-quinolyl)methyllamino-N-{4-chlorophenyl)bGnzamlde; 

or a pharmaceutically acceptable salt thereof. 

Furthermore, high preference is given to a compound selected from 
24(4-pyridyl)methyilamino-Mt3-fluoro-(4-trifluoromethyl)phen^ 
2H(4-pyrWyl)methyl]amino-AH>henylbenzamMe; 
2*{(4-pyrkJyOmethyl}amino-A^[4-fiuoro-3Ktriftuoromethyl)pheny^ 
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2-[(4-pyrfdyl)methyl]amino-W-[3-fluoro-5-(trifluoromettiyl»>hBnyllben2amide; 

2-[{4-pyridyl)methyl3amino-/V-I3,5-(blstrffluoromethyl)phenyI]benzamlde: 

2-[(4-pyridyl)methyl]amino.N43,4-bis-(trifluoromethyl)phenylIben2amlde; 

2-[(4-pyridyl)methyllamino-AH3-methoxy-5Htrifluoromethyl)phenyl]benzamlde; 

2^(4^)yrWyl)rnethyOamino-AH3-(»rifluoromethyl)phenyO^ 

2- [(4i)yrtdyOmethyIIamino-/V-t3-(1 ,1 -dimethyle1hyl)phenyllbenzamide; 
24(4isyrtdyl)methyllarrino-AM3K^ophenyOben2amide; 
2^(4■pyridyOmelhyl]amino.A^I^ethyl^hto)phe^yl]bon^ 
2H(4i>yild^metliyllaniTino-AK3-ac»tylamlnopheriyl^ 
2M(4i>yridy1)melhylJarrano-AH3H(aminocaibonyl)aminolphe^^^ 
24(4iiyridyl)methylJamino-AA{3Kdimethylamino)phenyl]benzamWe: 
5HT»thoxy-24(4ijyiklyl)methyOamirK>-AK^(trifiuotometh^^^ 

3- methyl-2-[(4-pytldyl)methyflamlno-Ml3-<trifluoromethyl)phenyl]be^ 
4,5^ilfluoro-2-[(4i>yiidyl)rnethyaamino-AH3-(tfifluoro 
2^(4-pyrkiyl)methyOamino-Ar-methyl-/VH3-(trifluoromethyl)ph 
2^(4-pyridyl)mett»yl]amlno-AK(3-methylsulphonyl)phenyl]benzamide; 
2-[(4-pyrldyl)methyl]amino-/V-l(3-methylsulphinylph8nyI5>enzamide; 
2-{<4i>yiidyl)methyl]aniino-/V-[4-(1 ,1 Klimethylethyl)phenyl]benzamlde: 
2-l(4-pyridyOmethyl]amino-/S^(3-chlorophenyl)benzamide: 
2-((4-pyridyl)methyl]amino-A^(3-bromophenyl)benzamide; 
2-((4-pyridyl)methyI3am}no-Af-(3-methylphenyl)benzamlde; 
2.|{4-pyridyl)methyl]amino-W-(3-ben2oylphenyI)ben2amide; 
2-[<4-pyridyl)methyllamino-W-[3-(aminocarbonyl)phenylJbenzamide; 
2H(3iJyridyl)methyl]amino-A/-I3-(trifliK>rome1hyl)ph©nyl]ben2aml^ 
2H(4Kiuinolinyl)methyl]anryno-AH3-(Wluorornethyl)phenyi^ 
2H(5<iuinolinyl)methyQamlno-/^3-(trifluoiDmelhyl)phe^ 
2^(4-(2-me%l)pyr1dyl)methyaamiiv>-/SM3-(WnuorDme1^^ 
2^(4-(1^-diMro^-oxo)pyt1dyOmethyQamitK>-/SAI3-(tri^ 
2-C(4Kjulnolinyl)methyl]aiTiino-AH4-chtorophenyOberttam^ 
2H:C2Hmida2olyl)m©thyl]amino-AK4<htorophenyl)benzamW^ 
2-|2H4i>yridyl)elhyllamino-Ni3-(trifluorometh^ 
2^2-<3-pyridyOe«hyQamino-A^p-(trifluoronwOiyl)phenyl]benzamW^^ 
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2H1-methyl-2-(3i)yridyl)em^}amino-AK3-<trifluoi^ 

2^(lH5Xido-4-pyridyl)methyl]amho-/SK3-(trifluoro^ and 
2-l(4i5yridyl)methyqmethy!amlnc>-/Vi3-(trifUJorome%^^ 
2-[(4-pyridyl)methylJamino-M(4-chloronaphthyl)benzamIde; 
— 6-methyl-24{4-pyrldyl)methyOamino=A«4-chlorophen 

6H:hloro-2-[{4-pyridyt)m©thyQamlno-A^-(4-chlorophenyl)benz 

3.4- methylendioxy-6-[(4-pyridyl)methyl]amino-iV-(4-chto 

4.5- dimethyl-2-[(4-pyridyl)methyOamJno-W'(4K:hlorcp^ 
5-chloro-2-{(4-pyridyl)methyl]amino-A^(4Hi13ropylphenyl)ben2amid 
2-[(4-pyridyOmethyl]amino-AK4-nn»ropylphenyl)benzamlde; 
24(4-pyrklyl)methyllamino-A^(7-hydroxynaphthyl)ben2amlde; 
2-[(4i3yrldyl)methyllamino-A^(8-hydroxy-2-naphthyl)ben2ami 
4K*iloro-2H(47pyridyl)melhyl]amino-AH4-chlorophenyl)b©n2amide; 
S-methyl-2-[{4-pyridyl)methyllamino-AA(4-ch!orophenyl)bGnzamide; 
2-[(4-pyridyl)methyi)arnlno-AK5,6p7,84etrahydronaphthyl)benzarrf^ 
2'l(4-pyrldyl)methyl)am}no-Af-{4-biphenyl)benzamide; 
5-chlorcH2-[(4-pyridyl)methyl]amino-/SH4-chlorophenyl)ben2amld 
2-[(4-pyridyl)methyl]amino-W-(naphthyI)benzamide; 
2-I(4-pyridyl)methyl]amino-/S^(2-napthyl)benzamlde; 
2-I(4-pyridyl)methyllamino-A^(4-methoxyph©ny1)benzamide; 
2-[(4-pyridy])methyl]amino-N-[3-{trifluoromethoxy)phenyllben2arnld8; 
24(4-pyridyl)methyl]amino-/^(4-m8thoxy-2-naphthyl)ben2amkte; 
2-[(4-pyridyl)methyl]amino-Af-(3-bromo-2-naphthyl)benzamlde; 
2-I(4-pyridyl)mcthyl]amino-M[4-(lsopropo)cycaibonyl)phenyll^^ 
2-I(4-pyridyl)methy11amino-W-[4-{trifluorornethoxy^ 
24(4-pyrjdyl)methyl]amlno-/^[4-(isopropytearbamoyl)phenyOben 
2^(4-pyridyl)methyl]aminchi^K3<hlo^o-4-methylphenyObenzaml^^ 
2-I<4-pyridyl)methyl]amin(^/^^(2•fflethylphenyl)benzarnide; 
24(4-pyridyl)methylJamlno-A^'[3Km©lho)(ycarbonylmethyl)phenyl3^ 
2-I(4-pyridyl)methyl)amino-M(4-ph©noxyphenyl)benzamIdG; 

or a pharmaceuilcally acceptable salt thereof . 
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A compound of the invention may be prepared by processes that, though not applied 
hitherto for the new compounds of the present Inventton, are known per se, especially a 
process characterized In that 

a) for the synthesis of a compound of the fomnula I wherein X represents NRa, where Re is 
hydrogen and Y represents CHRr(CH2)„, each as Indicated for a compound of formula I. 
and the remaining symbols Ri, R2. Rs, R4. Rs and Re are as defined for a compound of the 
formula I, an aniHne derivative of the formula II 




wherein W, Ri, R3, R4. R5. R« and R7 are as defined for a confound of the fomnula I. is 
reacted with a carbonyl compound of the formula III 

Rr(CH2)„-C(RB)=0 (IM) 

wherein n, R2 and Ro are as defined for a compound of the formula I In the presence of a 
reducing agent; or . 

b) for the synthesis of a compound of the formula I wherein Y is SO2 and the remaining 
symbols R,. Bz, R3. R*. Rs. Re, R7, W and X are as defined for a compound of the fomwla I. 
an aniline derivative of the fomiula II as defined under process variante a) is reacted with an 
acid of the f omiula IVa 

Ra-Y-OH (IVa) 

or a reactive derivative thereof; or with a compound of formula IVb, 

RrY-Hal' (IVb) 
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wherein Hal' is chloro, bromo or iodo; or 

c) for the synthesis of compounds of the fonnula I wherein X represents NRb, Y represents 
CR9Rio-(CH2)„ and the remaining symbols Ri. R2. R3. R*. R5. Ret R7 and Rb are as defined 
for a compo und of the formula I . a halog en deriv ative of the formula V - 



wherein Hal represents Iodine, bromine or chlorine and Ri, R3, R4, Rg. Re and R7 are as 
defined for a compound of the formula I, is reacted with an amine of the formula VI 



wherein n, Ra, Re, Rgand Rio are as defined for a compound of the fomnula I in the 
presence of an appropriate catalyst such as a palladium catalyst, for example as generated 
In situirom tris(dlb6nzylideneacetone)KiipalladiumI0] and 2.2'-bls(dlphenylphosphlno)-l,V- 
binaphthyl in an Inert solvent such as toluene, in the presence of an aprotic base such as 
sodium f-butoxlde or caesium carbonate, or a nickel catalyst, such as dlbromobis(blpyrldyl)- 
nlckeip) in a sovent such as Isopropylmethyl ketone, or a copper catalyst, such as 
copper(l}iodide in a solvent such as dimethyiformamide; 

d) for the synthesis of compounds of the formula I wherein X represents NRe, Y represents 
CH2, W is O, R2 Is 4-pyridyI, R7 and Ra are each H and and Ri, R3r FU. Rs and Re are as 
defined for a compound of the formula I, a compound of formula VII 




R2-(CH2)n- C{R9)(Rio)-NHRb 
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wherein Ra, R4, R5 and Re are as defined for a compound of the formula I and Rn is tower 
alkyi, Is reacted with a compound of formula Vill 

H2NR, (VIII) 

wherein Ri is as defined for a compound of fontiula I in the presence of trimethylaluminium 
In an inert solvent, e.g. toluol; 

where the starting compounds defined in a), b), c) or d) may also be present with functional 
groups in protected form If necessary and/or in the form of salts, provided a salt-forming 
group is present and the reaction in salt form is possible; 

any protecting groups in a protected derivative of a compound of the fomnula I are removed; 

and. If so desired, an obtainable compound of formula I is converted into another compound 
of formula i or a N-oxIde thereof, a free compound of formula I is converted Into a salt, an 
obtainable salt of a compound of formula I Is converted Into the free compound or another 
salt, arKl/or a mixture of isomeric compounds of formula I Is separated into the individual 
isomers. 

Detailed description of the process variants: 

In the more detailed description of the process betow, Ri, R2, Ra, R4, Rs, Re. R71 R8» Rq, Rio. 
X, Y and W are as defined for compounds of formula 1 , unless otherwise indicated. 

Process a) (reductive alkylation) 

The cart)onyl compound of the formula III may also be present In the fomn of reactive 
derivative; however, the free aldehyde or ketone is preferred. 

Reactive derivatives of the compounds of fonmula III are, for example, corresponding bi- 
sulfite adducts or especiaily semiacetals, acetals, semiketals or ketals of compounds of 
formula III with alcohols, for example tower alkanois; or thtoacetals or thtoketals of com- 
pounds of formula ill with mercaptans, for example lower alkanesulfMes. 

The reductive alkylation Is preferably canled out with hydrogenatlon In the presence of a 
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catalyst, especialty a noble metal catalyst, such as platinum or espedally pallacBum, which 
is preferably bonded to a carter material, such as carbon, or a heavy metal catalyst, such 
as Raney nickel, at nonmal pressure or at pressures of from 0.1 to 10 MegaPascal (MPa), or 
with reduction by means of complex hydrides, such as borohydrides. especially alkali metal 
c yanoboroh ydrides, for example sodium cyanoborohydride, In the presence of a suitable 
acid, preferably relatively weak acids, such as lower alkanecartx)xylic acids, especially 
acetic ackJ. or a sulfonic acid, such as p-toluenesulfonic acid; in customary solvents, for 
example alcohols, such as methanol or ethanol, or ethers, for example cyclic ethers, such 
as tetrahydrofuran, In the presence or absence of water. 

Process b) (condensation) 

In this process the reagents introducing the radical R2Y- contain either a free sulfo group 
(formula IVa) or are in the form of a reactive derivative thereof, for example in the form of a 
derived activated ester or reactive anhydride, or in the form of a reactive cyclic amkle, or 
contain the suHo group in the fomi of a sulfonfc acid halide (fonmula fVb). Reactive 
derivatives may also be formed in situ. 

In formula IVb Hal' Is preferably chtorlne or bromine. The reaction is carried out In a suitable 
solvent, e.g, dichloromethane, e.g. at room temperature or the reflux temperature of the 
solvent, in the presence of a suitable amine, e.g. N-ethyldllsopropylamine, and opttonaily 4- 
dtmethyiaminopyridine. 

The amino group of compounds of formula II that participates In the reaction preferably Is In 
free form, especially when the suilonyl group reacting therewith is present In reactive fonm; 
It may, however, Itself have been derlvatised, lor example by reactk^n with a phosphite, 
such as diethyichlorophosphite, 1 .2-phenylene chlorophosphlte, ethyldfchlorophosphlte, 
ethylene chlorophosphlte or tetraethylpyrophosphite. A derivative of such a compound 
having an amino group is, for example, also a carbamic acid hallde or an isocyanate, ttie 
amino group that participates in the reaction being substituted by hatocaifaonyl, for example 
chlorocarbonyl, or modified In the forni of an Isocyanate group, respectively. 

The condensation of activated esters, reactive anhydrides or reactive cyclic amides with ttie 
corresponding amines is customarily carried out in the presence of an anorganic base, such 
as an alkaline metal hydrogencarbonate of carbonate, or espedally an organte base, for 
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example simple tri-lower alkylamines, for example triethylamlne or tributyiamine, or one of 
the above-mentioned organic bases. If desired, a condensatton aigent is additionally used, 
for example as described for free carboxylic acids. 

The condensation is preferably canied cut in an inert, aprotic, preferably anhydrous, solvent 
or solvent mixture, for example In a carboxylic acid amide, for example formamlde or dl- 
methylformamide, a halogenated hydrocarbonj for example methylene (*iloride, carbon te- 
trachloride or chlorobenzene, a ketone, for example acetone, a cyclic ether, for example te- 
trahydrofuran or dioxane, an ester, for example ethyl acetate, or a nitrile, for example aceto- 
nitrite, or in a mbrture thereof, as appropriate at reduced or elevated temperature, for exam- 
ple in a temperature range of from approximately -40** to approximately +100^C, preferably 
from approximately -10^* to approximately +70*C, and when arylsulfonyl esters are used 
also at approximately from +100° to +200*'C, especially at temperatures of from 10** to 
30 •C, and ff necessary under an Inert gas atmosphere, for example a nitrogen or argon at- 
mosphere. 

Aqueous, for example alcoholic, solvents, for example ethanol, or aromatic solvents, for 
example benzene or toluene, may also be used. When alkali metal hydroxides are present 
as bases, acetone may also be added where appropriate. 

EffiCfiSSLS) (agination) 

The aminatlon process is preferably carried but as an Ullmann type reaction using a copper 
catalyst, such as coppertO] ora copper[ll compound such as copperfl]oxide, oopperflj- 
bromide or copperlljiodide in the presence of a suitable base (such as a metal carbonate, 
for example potassium carbonate) to neutralise the acid generated In the reaction. This 
reaction is reviewed In Houben-Weyl "Methoden der Organischen Chem^e^ Band 11/1, 
page 32 1958, in Organic Reactions, Volume 14, page 19-24, 1965 and by J. Lindloy 
(1 984) in Tetrahedron, Volume 40, page 1 433 - 1456. The amount of catalyst is typically in 
the range of 1 to 20 mole percent The reaction is carried out in an inert, aprotic solvent 
such as an ether (for example dimethoxyethane or dioxan) or an amide (for example 
dimethylformamide or A/^methylpyn'olidone), under an Inert atmosphere In the temperature 
range of 60-180%. 
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An alternative aminatlon process involves using a Group VIII element, where the metal core 
of the catalyst should be a zeto-valent transition metal, such as palladium or nickel, whksh 
has the ability to undergo oxidative addition to the Aryl-Halogen bond. The zero valent s^e 
of the metal may be generated in situ from the M[ll] state. The catalyst complexes may 
include chelating ligands, such as alkyl, aryl or heteroaiyl derivativee of phoshlnes or 
biphosphines. imines or arsines. Prefenred cataysts contain palladium or nickel. Examples 
of such catalysts include paltediumflOdiloride. palladiumlll]acetate. tetrakis{triphenyl- 
phosphine)palladiumtO] and nickel[ll)acetylacetonate. Ihe metal catayst is typically in the 
range of 0.1 to 10 mole percent. The chelating ligands may be either monodentate, as in 
the case for example of triaikyphosphlnes. such as tributylphosphine, triaryl phosphines, 
such as tri-{ortfjo-tolyl)phosphlne, and triheteroaryi phosphines, such as tri-2-furyl- 
phosphine; or they may be bidentate such as In the case of 2,2'-bis9dlphenylphosphino)- 
1 ,1'binaphthyl, 1,2-bis(diphenyIphosphlno)ethane, 1 .1'-bi8(diphenylpho8phlno)ferrocene 
and l-(/V,/Vklimethyl-amlno)-1'-(dlcyclohexylphospMno)biphenyl. The supporting ligand may 
be added may be complexed to the metal centre in the fomf> of a metal complex prior to 
being added to the reaction mixture or may be added to the reaction mixture as a separate 
compound. The support&ig Bgand Is typically present In the range Q.01 to 20 mole percent, 
it is often necessary to add a suitable base to the reaction mixture, such as a trialkylamlne 
(for example dllsoprpylethylamine or 1,5-dlazabfcyclo[5,4,0]undeo-5-ene), a Group I alkafl 
metal alkoxlde (for example potassium fert/ao^toxide) or cartjonate (for example caesium 
carbonate) or potassium phosphate. The reaction is typically carried out In an inert aprotic 
solvent sucli as an ether (for example dimethoxyethanie or dioxan) or an amide (for example 
dimethyHonnamWe or W-methylpyrroiidone), under an inert atmosphere In the temperature 
range of 60 - 180%. 

The aminatlon Is preferably carried out in an inert. apiDtic. preferably anhydrous, solvent or 
solvent mixture, for example in a carboxylic acid amide, for example dimethylfonnamide or 
dimethylacetamlde. a cyclic ether, for example tetrahydrof uran or dtoxane, or a nitrile, for 
example acetonitrile, or in a nuxture thereof, at an appropriate temperature, for example In a 
temperature range of from approximately 40° to approximately IBO'C, and If necessary 
under an inert gas atmosphere, for example a nitrogen or argon atmosphere. 



Process d^ (amidatton) 
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In this process first a dImethylalumNum amfde is prepared In situ from MoaAl arxJ an 
appropriate amine. Then the esters to be treated are added and the reaction is carried out 
at a temperature between 20 ''C and 150 X, preferably between 1 00 ''C and 120 ^. e.g. at 
1 lO'C, depending on the reactivity of the amide and the ester, in an Inert solvent like 
.beozene» -toluene, xylene, tetrahydrofuran, Ce-Cio alkanes, or a mixture thereof. 

N-Oxides can be obtained in a known matter by reacting a compound of formula I with 
hydrogen peroxide or a peracid, e.g. 3-chloroperoxy-ben2oic acid, in an Inert solvent, e.g. 
dichloromethane. at a temperature between -10 *C and + 35^C, e.g. 0 or room 
temperature. 

Protecting groups 

If one or more other functional groups, for example caiboxy. hydroxy, amino, or meicapto, 
are or need to be protected In a compound of fonnulae II, III and/or IV, because they should 
not take part in the reactton, these are such groups as are usually used In the synthesis of 
peptide compounds, and also of cephalosporins and penicillins, as well as nucleic acid 
derivatives and sugars. 

The protecting groups may already be present In precursors and should protect the func- 
tional groups concerned against unwanted secondary reactions, such as acylations. etheri- 
ficattons, esterificatlons, oxidations, solvolysis, and similar reacttons. It is a characteristic of 
protecting groups that they lerwl themseh^es readily, i.e. without undesired secondary reao- 
tions, to removal, typically by solvolysis, reduction, photolysis or also by enzyme activity, for 
example under conditions analogous to physiological conditions, and that they are not pre- 
sent In the end-products.The specialist knows, or can easily establish, which protecting 
groups are suitable with the reactions menUoned hereinabove and hereinafter. 

The protection of such functional groups by such protecting groups, the protecting groups 
themselves, and their removal reacttons are described for example In standard reference 
worths, such as J. F. W. MoOmie, "Protective Groups In Organic Chemistry*, Plenum Press, 
London and New Yori< 1973, in T. W. Greene, "Protective Groups in Organto Synthesis", 
Wiley, New York 1981, In "The Peptides"; Volume 3 (editors: E. Gross and J. Melenhofer), 
Academic Press, London and New YoM 1981 , In "Methoden der orgamschen Chemie' 
{Methods of organic chemlsHi^. Houben Weyl, 4th editton, Volume 15/1, Qeorg Thienne 
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Verlag, Stuttgart 1974, in H.-D. Jakubke and H. Jescheit, •Aminosauren, Peptide, Proteine" 
(Amino adds, peptides, proteins), Verlag Chemie, Weinheim, Deerfield Beach, and Basel 
1982, and in Jochen Lehmann, "Chemie der Kohlenhydrate: {Monosaccharide und Derivate" 
{Chemistry of carbohydrates: monosaccharides and derivatives), Georg Tliieme Verlag, 
Stuttgart 1974. 

In the additional process steps, carried out as desired, functional groups of the starting 
compounds which should not lake part in the reaction may be present in unprotected fonn 
or may be protected for example by one or more of the protecting groups mentioned here- 
inabove under "protecting groups". The protecting groups are then wholly or partly removed 
according to one of the methods described there. 

Salts of a compound of formula I with a salt-fomning group may be prepared In a manner 
known per ee. Acid additton salts of compounds of fomiula I may thus be obtained by 
treatment with an acid or with a suitable anion exchange reagent A salt with two add mo- 
lecules (for example a dihategenide of a confound of formula I) may also be converted Into 
a salt with one acid molecule per compound (for example a monohalogenide); this may be 
done by heating to a melt, or for example by heating as a solid under a high vacuum at 
elevated temperature, for example from 130 to 170'C, one molecule of the add being ex- 
pelled per molecule of a compound of formula 1. 

Salts can usually bo converted to free compounds, e.g. by treating with suitable basic 
agents, for example with alkali metal carbonates, alkali metal hydrogencarbonates, or alkali 
metal hydroxides, typically potassium carbonate or sodium hydroxide. 

Stereolsomertc mixtures, e.g. mixtures of diastereomers, can be separated Into their conges- 
ponding isomers in a manner known perse by means of suitable separation methods. Dia- 
stereomerte mixtures for example may be separated Into their indivWual diastereomers by 
means of fractionated crystallization, chromatography, solvent distributton, and similar pro- 
cedures. This separation may take place either at the level of a starting compound or In a 
compound of fomiula I itself. Enantiomers may be separated through the formatton of dla- 
stereomeric salts, for example by salt f omnatton with an enantiomer*pure chiral add, or by 
means of chromatography, for example by HPLC, us'mg diromatographic substrates with 
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chiral ligands. 

A compound of formula I. wherein W is O. can be converted Into the respective compound 
wherein W Is S. for example, by using an appropriate sulfur compound. e.g. using reaction 
-with Lawes8on!8.reagent (2.4-bls-(4-methoxyphenyl)2.4.dlthloxo-1 .2,3,4HJithiaph08phetan) 
in a halogenated carbon hydrate, such as dlchloromethane, or an aprotic solvent, such as 
toluene or xylene, at temperatures from about 30 »C to reflux. 

A compound of the fom^ula I wherein any one or both of Rt and Re is hydrogen and is part 
of a sulfonamide (Y is SOz) bond can be converted to the respective compound wherein R7 
and/or Re is lower alkyi by reaction e.g. with a diazo lower alkyi compound, especially 
diazomethane. in an inert solvent, preferably in the presence of a noble metal catalyst, 
especially in dispersed form. e.g. copper, or a noble metal salt, e.g. cupper(l)-chlorWe or 
copper(ll)^ultate. Also reaction with lower ailtylhalogenldes is possible, or with other leaving 
group carrying lower alkanes. e.g. lower alkyi alcohols esteiffied by a strong organic sulfonic 
acid, such as a lower alkane sulfonte add (optionally substituted by halogen, such as 
f luoro). an aromatk} sulfonic add. for example unsubstituted or substituted benzene-sulfonfe 
acid, the substltuents preferably being selected from tower alkyi. sudi as methyl, halogen, 
such as bromo. and/or nitro. e.g. esterified by methane sulfonte add, trimethane sulfonic 
add or p-toluol sulfonic add. 

Also. In a compound of the fonnula I wherein Re Is hydrogen and Y is CR,R,o(CHj)n. the 
aikylatton may be made virith such alkylating agents. 

In both cases, the alkylation takes place especially in aqueous solution and/or in the pre- 
sence of pdar solvents, typically alcohols, for example methanol, ethanol, Isopropanol, or 
ethylene glycol, ethers, typically dioxane. amWes, typically dlmethyifomwmWe. or phenols, 
typically phenol, and also under non-aqueous conditions, in non^)olar solvents, typkally 
benzene and toluene, or In benzene^trater emulstons, where applicable In the presence of 
addle or basic catalysts, for example leaches, typfcally sodium hydroxide solution, or in the 
presence of 8olkH)hase catalysts, typfcally aluminium oxkte. that have been doped wHh 
hydrazine, In ethers, for example diethylether, generally at temperatures from about 0-C to 
the bolling temperature of the conresponding reaction mixture, preferably between 2(rc and 
reflux temperature. If necessary under Increased pressure. e.g. In a sealed tube, a tempe- 
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lature In excess of boning point also being pos^le, and/or under Inert gas, typically n»t>- 
gen or argon. 

It should be emphasized that reactions analogous to the conversions mentioned in this 
.chapter may also take place at the level of appropriate Interniediates. • 

General process oondiBons 

All process steps described here can be carried out under known reaction conditions, pre- 
ferably under those specifically mentioned. In \he absence of or usually in the presence of 
solvents or diluents, preferably such as are inert to the reagents used and able to dissolve 
these, in the absence or presence of catalysts, condensing agents or neutralising agents, 
tor example Ion exchangers, typically cation exchangers, for example in the H+ fomn, de- 
pending on the type of reaction and/or reactants at reduced, nomnai, or elevated tempera- 
ture, for example in the range from -lOO'C to about 190»C, preferably from about -8(rC to 
about 1 50«C, for example at -«0 to -60'C. at room temperature, at - 20 to 4(rC or at the boi- 
ling point of the solvent used, under atmospheric pressure or In a closed vessel, where ap- 
propriate under pressure, and/or in an Inert atmosphere, for example under argon or nitro- 
gen. 

Salts may be present In all starting compounds and transients. If these contain salt-forming 
groups. Salts may also be present during the reaction of such compounds, provided the 
reaction Is not thereby dlsturt)ed. 

At all reaction stages. Isomeric mixtures that occur can be separated into their individual 
Isomers, e.g. diastereomers or enantiomers, or into any mixtures of isomers, e.g. racemates 
or dlastereomeric mbrtures, typically as described under "Additional process steps^. 

In certain cases, typically in hydrogenation processes, it is possible to achieve stereoae- 
iectlve reactions, allowing for example easier recovery of individual isomers. 

The solvents from which those can be selected which are suitable for the reaction in ques- 
tion Include for example water, esteis, typicaily lower allcyWower alkanoates, e.g diettiyl 
acetate, ethers, typicaily allphaflc ethers, e.g. dlethylether. or cydic ethers, e.g. tetrahydro- 
furan. Ik|uid aromatic hydiocaibons, typically benzene or toluene, alcohols, typfcaily metha- 
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nol, ethanol or 1- or 2-propanol. nitrites, typfcally acetorjitrile, halogenated hydrocarborw, 
typically dtehloromethane, add amides, typkjally dImathylformamidB, bases, typically hetero- 
cyclic nKrogen bases, e.g. pyridine, carboxyllc ackis, typically lower alltanecarboxyHc adds, 
e.g. acetic add. caritioxyltc add anhydrides, typically lower aikane add anhydrides. e.g. ace- 
_tic.anhydride,_cydic,Jinear, prbranched hydrocarbons, typically cyclohexane. hexane. or 
Isopentane. or mixtures of these solvents, e.g. aqueous solutions, unless othenvise stated 
in the description of the process. Such solvent mixtures may also be used in processing, for 
example through chromatography or distribution. 

The invention relates also to those fonns of the process in which on© starts from a com- 
pound obtainable at any stage as a transient and carries out the missing steps, or breaks 
off the process at any stage, or fomis a starting material under the reaction conditions, or 
uses said starting material in the form of a reactive derivative or salt, or produces a com- 
pound obtainable by means of the process according to the Invention and prooeases the 
said compound in situ. In the preferred embodiment, one starts from those starting materials 
which lead to the compounds described hereinabove as preferred, particulariy as especially 
prefen«d, primarily preferred, and/or preferred above all. 

In the preferred embodiment, a compound of fomnula I is prepared according to or in analo- 
gy to the processes and process steps defined In the Examples. 

The compounds of fonnula I, induding their salts, are also obtainable in the fotm of hydra- 
tes, or their crystals can include for example the solvent used for crystallization (present as 
solvates). 

Pharmaceutical preparations. m<? thoda. and uses 

The present invention relates also to pharmaceutical compositions tiiat comprise a com- 
pound of formula I or a N-oxWe tiiereof as active ingredient and that can be used espedaOy 
In the treatment of the diseases mentioned at ttie begmning. Compositions for enteral 
admmistrBtion, such as nasal, buccal, rectal or. especially, oral administration, and for par- 
enteral administration, such as Intravenous, Intramuscular or subcutaneous administration, 
to warm-blooded animals, espedally humans, are especially preferred. The compositions 
comprise the active Ingredient alone or, preferably, together with a pharmaceutically ac- 
ceptable carrier. The dosage of the active Ingredient depends upon tiie disease to be trea- 
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led and upon the species, Its age, weight, and individual condition, the individual phanma- 
coklnetic data, and the mode of administration. 

The invention relates also to pharmaceutical obmpositions for use in a method for the pro- 
.phylactlcor-espedany therapeutic management of the human or animal body, to a process 
for the preparation thereof (especially In the f omi of compositions for the treatment of tu- 
mors) and to a method of treating tumor diseases, especially those mentioned hereinabove. 

The Invention relates also to piocesses and to the use of compounds of fomnula i or N- 
oxides thereof for the preparation of phamiaceulical preparations which corr^rise com- 
pounds of formula I or N-o)ddes thereof as active component (active Ingredient). 

In the preferred embodiment, a pharmaceutical preparation is suitable for administration to 
a warm-blooded animal, especially humans or commercially useful mammals suffering from 
a disease responsive to an inhibition of angiogenesis or of VEQF-receptor tyrosine kinase, 
for example psoriasis or especially a neoplastic disease, and comprises an effective quanti- 
ty of a compound of formula I or N-oxIdes ttiereof for the inhibition of angiogenesis or of 
VEGF-receptor tyrosine kinase, or a pharmaceutically acceptable salt thereof. If salt-forming 
groups are present, together with at least one pharmaceutically acceptable earner. 

A pharmaceutical composition for the prophylactic or especially therapeutic management of 
neoplastic and ottier proliferative diseases of a warm-blooded animal, especially a human 
or a commercially useful mammal requiring such treatment, especially suffering from such a 
disease, comprising as active Ingredient In a quantity that is prophylactically or especially 
therapeuflcaOy active against the said diseases a novel compound of formula I or |si-oxtdes 
thereof, is likewise prefenned. 

The pharmaceutical compositions comprise from approximately 1% to approximately 95% 
active Ingredient, single<tose administration fomns comprising in the preferred embodiment 
from approximately 20% to approximately 90% active Ingredient and fomis that are not of 
single-dose type comprising in the preferred embodiment from approximately 5% to approxi- 
mately 20% active ingredient Unit dose forms are, for example, coated and uncoated tab- 
lets, ampoules, vials, suppositories, or capsules. Further dosage f omis are, for example, 
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Ointments, creams, pastes, foams, tinctures, lip-slicks, drops, sprays, dispersions, etc. 
Examples are capsules containing from about 0.05 g to about 1 .0 g active ingredient. 

The pharmaceutical compositions of the present invention are prepared in a manner lotown 
.per_e«. Jor_ei(a!Dp!e_by. means of coriventional mixing, gianulaOng, coating, dissolving or lyo- 
phllizlng processes. 

Preference Is given to ths use of solutions of tiie active ingredient, and also suspensions or 
dispersions, especiaO/ Isotonic aqueous solutions, dispersions or suspensions which, for 
example in the case of lyophillzed compositions comprising the active ingredient alone or 
together with a earner, for example mannilci, can be made up before use. The phamiaceu- 
tical compositions may be sterilized and/or may comprise excipients, for example presen/a- 
tlves, stabilizers, wetting agents and/or emulsifiers. solubilizers, salts for regulating osmotic 
pressure and/or buffers and are prepared in a manner known perse, for example by means 
of conventional dissolving and lyophlDzing processes. The said solutions or suspensions 
may comprise viscosity-lncreadng agents, typteally sodium carboxymethylcellulose, carbo- 
xymethylcellutose. dexlran, pdlyvinylpyirolldone, or gelatins, or also solubilizers, e.g. Tweeri 
80* [polyoxyelhylene(20)sorbltan mono-oleate; trademarltof ICI Americas, Inc, USA). 

Suspensions in oil comprise as the oil component the vegietable. synthetto, or semi-«ynthe- 
tk; oils customary for Injection purposes. In respect of such, spedal mention may be made 
of Ikiuid fatty add e^rs that contain as the acW component a tong-chalned fatty add ha- 
ving from 8 to 22, espedally from 12 to 22, carbon atoms, for example lauric add, trWocylic 
add. myristic add, pentadecylfc add, palmltte add. margaric acid, stearic add. arachidfe 
acid, behenic acid or corresponding unsaturated acWs, for example oleic add, elakJIc acid, 
erudc acid, brassidic add or linoleic acid, if desired with the addition of antioxidants, for 
example vitamin E. p-carotene or 3,5-di-ten-butyM-bydroxyloluene. The alcohol component 
of these fatty add esters has a maximum of 6 carbon atoms and is a monovalent or polyva- 
lent, for example a mono-, di- or trivalent, alcohol, for example methanol, ethanol, propanol, 
butanol or pentanol or the isomers thereof, but especially glycol and glycerol. As fatty add 
esters, therefore, the following are mentioned: ethyl oleate, isopropyl myristate. Isopropyt 
palmltate, 'Labiafil M 2375" (polyoxyethylene glycerol trioleate from Qattefoss6. Paris), 
"Labrafil M 1944 CS" (unsaturated polyglycolized glyoerides prepared by alcoholysis of 
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aprioot kernel oil and consisting of glycerides and polyethylene glycol ester, Gattefosse, 
France), "Labrasol* (saturated polyglycollzed glycerides prepared by afooholysls of TCM 
and consisting of glycerides and polyethylene glycol esten Qattefossi, France), and/or 
"Miglyol 812" (triglyceride of saturated fatly acids of chain length Cs to Cig from HOIs AG, 
Gemiany)» but especially vegetable oils such as cottonseed oil, almond oil, olive oil, castor 
oil, sesame oil. soybean oil and more especially groundnut oil. 

The manufacture of injectable preparations is usually carried out under sterile conditions, as 
is the filling, tor example, into ampoules or vials, and the sealing of the containers- 
Pharmaceutical compositions for oral administration can be obtained, for example, by com- 
bining the active ingredient with one or more solid carriers, if desired granulating a resulting 
mixture, and processing the mixture or granules, If desired or necessary, by the inclusion of 
additional exclplents, to form tablets or tablet cores. 

Suitable carriers are especially fillers, such as sugars, for example lactose, saccharose, 
mannitoi or sorbitol, cellulose preparations, and/or calcium phosphates, for example trical- 
cium phosphate or calcium hydrogen phosphate, and also binders, such as starches, for 
example corn, wheat, rice or potato starch, methylceilulose, hydroxypropyl methylceilulose, 
sodium carboxymethylcellulose, and/or polyvinylpyrrolidone, and/or. if desired, disintegra- 
tors, such as the above-mentioned starches, also carboxymethyl starch, crosslinked polyvi- 
nylpyrrolidone, alginic acid or a salt thereof, such as sodium alginate. Additional exclplents 
are especially flow conditioners and lubricants, for example silicic acid, talc, stearic add or 
salts thereof, such as magnesium or calcium stearate, and/or polyethylene glyool, or deri- 
vatlves thereof. 

Tablet cores can be provided with suitable, optionally enteric, coatings through the use of. 
Inter alia, concentrated sugar solutions which may comprise gum arable, talc, polyvinylpyr- 
rolidone, polyethylene glycol and/or titanium dioxide, or coating solutions In suitable organic 
solvents or solvent mixtures, or, for the preparation of enteric coatings, solutions of suitable 
ceDUlose preparations, such as acetyicellulose phthalate or hydroxypropylmethyl cellulose 
phthalate. Dyes or pigments may be added to the tablets or tablet coatings, for example for 
identification purposes or to indicate different doses of active ingredient. 
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Pharmaceutical compositions lor oral admlntetratlon also Include hard capsules consisting 
of gelatin, and also soft, sealed capsules consisting of gelatin and a plasUclzer, such as gly- 
cerol or sorbitol. The hard capsules may contain the active ingredient In the form of granu- 
les. for example in adm ixture with fillere, such as com starch, binders, and/or gltdants. such 
as talc or magnesium stearate, and optionally stabilizers. In soft capsules, the active ingre- 
dient Is preferably dissolved or suspended in suitable liquid exdpients. such as fatly oils, 
paraffin oil or liquid polyethylene glycols or tatty acid esters of ethylene or propylene glycol, 
to which stabilizers and detergents, for example of the polyoxyethylone soibltan fatty acid 
ester type, may also be added. 

Pharmaceutical oompositions suitable for rectal administration are, for example, supposito- 
ries that consist ot a combination of the active Ingredient and a suppository base. Suitable 
suppository bases are, for example, natural or synthetic triglycerides, paraffin hydrocarbons, 
polyethylene glycols or higher alkanols. 

For parenteral administration, aqueous solutions of an active Ingredient in water-soluble 
form, for example ot a water-«oluble salt, or aqueous Injection suspensions that contain 
vlsooslty^ncreasing substances, for example sodium carboxymethylcellulose. sorbitol and/or 
dextran. and, if desired, stabilizers, are especially suitable. The active ingredient, optionally 
together with exclplents. can also be in the fomi of a lyophlllzate and can be made Into a 
solution before parenteral administration by the addlUon of suitable solvents. 

Solutions such as are used, for example, for parenteral administration can also be em- 
ployed as infusion solutions. 

Preferred preservatives are, for example, antioxidants, such as ascorbic acid, or micro- 
bicldes, such as sorbic acid or benzoic add. 

The Invention relates likewise to a process or a method for the treatment of one of the pa- 
thological conditions mentioned hereinabove, especially a disease which responds to an in- 
hibition of the VEQF-receptor tyrosine kinase or an Inhibltton of anglogenesis, especially a 
corresponding neoplastic disease or also psoriasis. The compounds of formula I or N-oxWes 
thereof can be admlnlstefed as such or especially In the form of phamiaceuUcal compo- 
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siHons, prophylactically or therapeuticaUy, preferably In an amount effective against the said 
diseases, to a warm-bkjoded animal, for example a human, requiring such treatment In the 
case of an individual having a bodyweight of about 70 ks the daily dose administered is 
from approximately 0.1 g to approximately 5 g, preferably from appro)dmateiy 0.5 g to 
approximately 2 g, of a compound of the present invention. 

The present invention relates especially also to the use of a compound of fomnula I, or a 
phannaceutlcally acceptable salt thereof, especially a compound of fomula I or N-oxides 
thereof which Is said to be preferred, or a pharmaceutically acceptable salt thereof, as such 
or In the f onn of a pharmaceutical fomiulation with at least one phannaceutlcally acceptable 
carrier for the therapeutic and also pr(^hylactic management of one or more of the 
diseases mentioned hereinabove, especially a neoplastic disease or also psoriasis, more 
especially if the disease responds to an InhDitton of anglogenesis or an inhibition of VEGF- 
receptor tyrosine Idnase. 

The present Invention relates especially also to the use of a compound of formula I or N- 
0}dde8 thereof, or a pharmaceutlMilly acceptable salt thereof, espedally a compound of 
fonnula I which is said to be prefened, or a pharmaceutically acceptable salt thereof, as 
such or in the f omi of a phamfiaceuBcal fomtiulation with at least one pharmaceutically 
acceptable carrier for the therapeutic and also prophylactic management of one or more of 
the diseases mentioned hereinabove, preferably a disease which responds to an Inhibition 
of VEGF-receptor tyrosine kinase or an Inhibition of angiogenesis. especially a neoplastic 
disease or also psoriasis, more especially if the said disease responds to an Inhibition of 
VEGF-reoeptor tyrx>slne l<inase or anglogenesis. 

The present Invention relates especially also to the use of a compound of fonnula I or N- 
oxides thereof, or a phannaceutlcally acceptable salt thereof, especially a compound of 
fonnula I which is serfd to be prefened, or a pharmaceutically acceptable salt thereof, for the 
preparation of a phamaceutlcal fomiulation for the therapeutic and also prophylactic mana- 
gement of one or more of the diseases mentioned hereinabove, especially a neoplastic 
disease or also psoriasis, more especially if the disease responds to an inhibition of VEGF- 
receptor tyrosine kinase or angiogenesis. 
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The preferred dose quantity, composition, and preparation of pharmaceutical fonnulations 
(medicines) which are to be used in each case are described above. 

starting materials 

New starting materials and/or Intenmediates. as well as processes for the preparation there- 
of, are lllcewise the subject of this invention. In the preferred embodiment, such starting ma- 
terials are used and reaction conditions so selected as to enable the preferred compounds 
to be obtained. 

Starting materials of the formula 11, III, IVa, IVb, V, VI, VII and VIII are known, are 
oommerclally available, or can be synthesized In analogy to or according to methods that 
are known in the art. 

For example, an aniline of the formula II can be prepared from a nitro compound of the 



wherein Ri, R3 to R7 and W have the meanings as given under fomiula I. 

The reductton preferably takes place In the presence of a suitable reducing agent, such as 
tln(ll) chtoride or hydrogen In the presence of an appropriate catalyst, such as Raney ntekel 
{then preferably the hydrogen Is used under pressure, e.g. between 2 and 20 bar) or PtOa, 
In an appropriate solvent, e.g. an alcohol, such as methanol. The reaction temperature is 
preferably between 0 and 80 ''C, especially 1 5 to 30 *^C. 



formula IX, 




(IX) 



A nitro compound of the formula IX is accessible by reaction of an acid of the formula X, 
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W 



Wherein W is oxygen and R3 to Re are as defined above, or an activated derivative thereof, 
Is reacted with an amine of the formula XI, 



wherein Ri and R7 are as defined under formula I, e.g. in the presence of a coupling agent, 
such as dlcydohexylcarbodilmide, at a temperature between 0 and 50 ^C, preferably at 
room temperature. 

If required. W = O can be changed to W = S with Lawesson's agent, as described above for 
the analogous conversion of a compound of formula I with W = O Into one with W = S. 

It would also be possible to first reduce the nitro compound of the formula X to the conresr 
ponding aniline compound under reaction conditions analogous to those for the reduction of 
ritro compounds of the f omiula IX and then react the resulting anilino compound with the 
amino compound of fomnula XI under analogous conditions as decribed above. However, it 
may then be nesessary to protect the aniline amino group. 

An anthranilic add derivative of the fonnula VII is accesible through the reductive amination 
reaction of a compound of fonnula Xll 



HNR1R7 



(XI) 




(XII) 



wherein R3, R4, Rs and Re are as defined for a compound of the fonnula I and Rn is lower 
aikyi or aryl, by first reacting the compound of formula Xll with 4-pyridlne-carbaldchyde and 
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then with a reducing agent, e,g. sodium cyanotrlhydrido-borate, In a one-step procedure in 
a lower altenol, e.g. methanol, ethanol or propanol, at a temperature between 0 "C and 
50 "C, e.g. at room temperature. 

The reaction sequence of first obtaining an imine starting from the amine of fonfnula XII and 
then reducing It can also be accomplished in separate reaction steps. Reagents which can 
be used to add hydrogen to an imine double bond Include borane In tetrahydrofuran, LIAIH4. 
NaBH4. sodium in ethanol and hydrogen In the presence of a catalyst. 

All remaining starting materials of are known, capable of being prepared according to 
known processes, or commercially obtainable; In particular, they can be prepared using 
processes as described in the Examples. 

In the preparation of starting materials, existing functional groups which do not participate In 
the reaction should. If necessary, be protected. Prefenred protecting groups, their Introduc- 
tion and their removal are described under T^rotecting goups" or in ttie Examples. 

gxamples: 

The folh>wlng Examples sen^e to illustrate the Invention without limiting the inventton in its 
scope. 

Temperatures are measured in degrees Celsius f C). Unless othenwise Indicated, the 
reactions take place at room temperature. 

PfBoaiatton o< Intermediates: 

1. intermediate la ; 2-Nitro-AK4-trlfluoromethylphenyl)benzamkte 
A solution containing 2Hfjitrobenzoyl chtoride (Fhika, Buchs, Swltzertand) (1.97 mU 15 mmol) 
and 4^ethylaminopyrldine (Ruka, Buchs, Switzerland) (1 0 mg) in dlchtotxxnethane (10 mL) is 
added to a stined mixture of 4-aminobenzotrffluor1de (Ruka, Buchs, Switzerland) (2.66 g, 16.5 
mmol) and triethyiamine (1 .90 g, 18.8 mmol) In dichloromethane (100 rrL) under an argon 
atmosphere and the mixture is stined for 1 6 hours at 25°C. The stined mixture Is then treated 
with a saturated aqueous solution of sodium hydrogen carbonate (50 mL) and then extracted 
with dfchoiomethane (2 x 50 mL). The combined extracts are dried (NaaS04), filtered and the 
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solvent is evaporated off under reduced pressure to yield the crude product wfiteh is purified by 
column chromatography on sWca gel, eluent 10 - 50% ethyl acetate in hexane, to give the title 
compound as a odourless crystaBlne solid. 

Intermediate 1b: 2-NitrD-A^[3-fluoro-{4-tr1fluoromethyl)phenyqbenzamide 
A solution of 4«mino-2-fluon>benzotfifluortde (Ruoiochem, Derbyshire, England; 14,4 g, 75 
mmol) in ethyl acetate (150 mL) was added to a stirred solution of sodium hydroxide (3.30 g, 
82.5 mmol) In water, at room temperature. This stirred solution was then treated dropwise over 
30 minutes with a solution of 2-nitroben2oyl chloride (1 1 ,0 mU 82.5 mmol) in dry ethyl acetate 
(110 mL). The resulting mixture was then stirred overnight at aml>ient temperature. The mixture 
is then extracted wKh ethy! acetate (3 x 100 mL). The combined extracts are sequentially 
washed with water (2 x 100 mL), hydrochloric adld {2 x 100 mL of 2M), water (2 x 100 mL), 
saturated aqueous sodium hydrogen carbonate solution (2 x 100 mL) arnj saturated aqueous 
sodium chloride (1 x 100 mL), dried (Na2S04). filtered and ttie solvent is evaporated off under 
reduced pressure to yield the cnide product which is purified by recrystalOsation from ethyl 
acetate-hexane to give the tWe compound as a odourless cryslallbie solid, m.p. 185 - 189%. 

The foliovring compounds are prepared anatogously by utilising the appropriate amine (the 
sivpFier of which Is e.g. Ruka or Aldrich, both Buchs, Switzerland, or mentioned in parenthesis): 
(1c) 2-Nltro-A^(4-chlorophenyl)benzamlde, utilizing 4-chioroaniline. 
(1d)2-Nitro-A/^(4-methylphenyl)ben2amlde, utilizing 4-methylaniline, 
(1e) 2-Nitro-A/'-(3-fluoro-4-methylphenyl)bBnzamide, utilizing 3-fluoro-4-methylanillne (Riedel- 
de Haen, Seeize, Germany), 

(If) 2-Nitro-W44-chloro-(3-trlfiuoromethyl)phenyl]benzamide, utilising 4-<^loro-3- 
(trffluoromethyl)benzenamine, 

(1g) 2-Nltro-M^[3-chloro-(5-trifluoromethyl)phenyl]benzamlde, utilizing 3-amino-5-chloro- 
benzotrifluoride, prepared from 4-amino-3-chloro-5-nitrobenzotrifluoride (Maybridge 
Chemical Co, Ltd.) as described in European Patent Application EP 0 516 297). 
(Ih) 2-Nitro-W-[4-tluoro-(3-trifluoromethyl)phenyi]benzamlde, utilizing 4-fluoro-3-(trlfluoro- 
methyl)benzenamine, 

(II) 2-Nitro-A/^[3-fluoro-(5-trifluoromethyl)phenyl]benzamide, utilizing 3-fluoro-5-trlfluoro- 
methyi)benzenamine (Fluorochem, Derbyshire, England), 



WO0(V278Z0 



•45- 



PCT/EP99>08S45- 



(1j) 2-Nitro-A^I3,5-(bls-trifluoit)methyl)phenyl]benzamjcle, utilizing 3,5-<bistrifluorometlvO - 
benzenamine. 

(1I<) 24vlitio-MI3,4-(bis-trifluoroinetliyl)phenyllbenzamide, utilizing 3,4-(bistrHluoromethyO - 
benzenamine, 

(1I<) 24^ltro-A^t3-methoxy-(5-trifluoromeUiyl)phenyl]benzamide, utiflzlng 3-methoxy-5- 
(trifluoromethyl)benz©namlne, 

(1m)2-Nitro-/Nf-(3-(trifluorometliyl)phenyl]benzamlde, utilizing 3- 
(trHluoromethyl)benzenamlne, 

(1 n) 2-Nitro-A^I3-(1 , 1 -diinethyl)ethyl)phenyl]benzaniide. utilizing 3-f©rt*ulylanlilhe, 

(1o)2-Nitro-M{3-cyanophenyl)ben2amlde, utilizing 3-cyanobenzenamine, 
(1p) 2-Nitro-A/-(3-methylthiophenyl)benzamide, utilizing 3-methylttiiobenzenamlne, 
(1q)2-Nitn>-AH34(1-oxoe*hyl)amfrio]phenyl]benzamide, utilizing 3-methyl*>iobenzenamlne 
(Pfaitz and Bauer Inc. CJonnecticut, USA), 

(lr) 2-Nitro-AH3-l(aininocait)onyl)am»no]phenylS»nzanr»ide, utaising S^nophenyUirea (Bayer 
Organica, l.evarkusen, Germany), 

(18) 2-Nilro-AH3-(dimeth^mino)phBnyl]benzamide, ufflising W,W-dlmetiyH>bBnzenediamlne, 
dhydrochloride (L^ancaster Syntheds. Lancashire, England), 

(1t) 5-IWIe1hoxy-2-nltio-AH3-(»rifl^«»«>^e%0phenyflbenzam^ utiTising SHfnelhQxy^-nltrobenzoyl 
chloride (which may be prepared as described by Sami Khan and LaMontagne, J. IWled. Chem. 
1979;22:1005-1008, from 5-methoxy-2-nitrobenzoic add) and 3-(trinuoromethyl)benzenamine. 
(1u) 3.|y/tethyl-2-nitio-/\K3-(trifluoromethyl)phenyipt)enzamide, utiTising 3-methyl-2-rtlrobenzoyl 
chloride (wWch may bo prepared as described by Edge etal. J. Chem. Soc. Perldn Trans. 1 
1982; 1701 - 1714, from 3-methyl-2-nlirc*enzolc add) and 3-(trifluoromethyl)benzBnamlne, 
(1v)4,5-Dinuoio-2-nitro-AK3-(trifluoromethyl)phenyllbenzamlde, uliHsIng 4,5-dlfluoro-2- 
nitrobenzoyl chloride prepared ftDm.4,5Klifluoro-2-nitrobenzolcadd as described in German 
Patent Application DE 3717904. 

(lw) 2-Nltro-W-methy}-Wi3-{trlfluoromethyl)phenyl]benzamlde, utilizing AMnethyW- 
(trifluoromethyl)benzenamine prepared as described by Beibalk etal, Monalshefte Chemie 
1976;107: 401 -404, from 3-{trifIuoromethyl)benzenamlne, 

(IX) 2-Bromo-N^(3-(trifluorDmethyl)phenyI]benzamlde, utilising 2-bromobenzoyl chloride inBeuoi 
2-nltrobenzoyl chloride and 3-(trifiuoromethyi)benzenamine. 

Intermediate 1v: 2-Nitro-AK(3-fnethylsulphonyl)phenyi]benzamide 
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S^teroperoxybenzolc add (71.8 g of 55%, 229 mmol ) is added to a stirred mixture of 2- 
Nitro-Af-(3-methylthiophenyl)benzamide (Intermediate 1p: 22.0 g. 76.3 mmol) in dlchloro- 
methane (1 L) at O'C. The resulting mixture is then stinred at 35°C for 70 houre. The mixture 
Is then washed sequenliany wRh aqueous sodium hydroxide (2 x 100 mL) and aqueous sodium 
_thl08Uiphate.(2.x 50 mL of 1 0%). The organic phase is dried (IMazSO,), filtered and the solvent is 
evaporated off under reduced pressure to yield the crude product which is purified by column 
chromatography on silica gel, eiuent 50% ethyl acetate in hexane and recfystallised from 
dilsopiopyl ether to give the title compound as a colourless crystaline soDd, m.p. 172 - 173°C. 

g. Iniermediate 2a; 2-Amino-/V-(4-tritluoromethy)phenyl)benzamlde 
A solution of inteimediate 1a {1 .92 g. 6.19 mmol) in methanol (200 mL) is hydiogenaled at 5 bar 
over Raney nickel (400 mg) at ZI^C. The calculated amount of hydrogen is taken up in 1 hour. 
The mixture Is then f Iftered and the solvent is evaporated off under reduced pressure to yield the 
cnide product which is purified by recrystailisaJion from dIcHloronrwthane - hexane to give the title 
compound as a colourless crystalline sold, rap. 160-161 

The following compounds are prepared analogously by uiilslng the appropriate amine: 
(2b)2-Amlno-AH3-fiuoro-4-(trifluoromethyDphenyIlben2amlde, mjp. 1 35 -137*t?, utilising 

intermediate lb. 

(2c)2-Amino-/V-(4-chtorophenyl)ben2amide, m.p. of the hydrochloride salt 156-173"C. 
uNlising Intermediate 1c. 

(2d) 2-Amlno-AH4-methylphenyl)benzamide. utilising intemiedlate Id. 
(2e)2-Amlno-W-(3-fiuoro-4-melhyiphenyl)benzamide. m.p. t49-151'C. utilising Intermediate 

1e. 

(2f)2-Amjno-A^I4-chloro-3-(trifiuoromethyOphenyiJbenzamide. m.p. 148-150 "C. utBdng 
intermediate If. 

(2g)2-Amino AK3-chloro-5-(trifluoromethyl)phenyi)ben2amide, m.p. 174-175"C, utilsing 
intermediate 1g. 

(2h) 2-Amlno-W^[4-fluoro-3-(trifluoromethyl)phenyl]benzamide, m.p. 159-162"^, utilising 
intermediate 1h. 

(21) 2-Amlno.AH3-fluoro-5-(tiifluorome1hyOphenyqbenzamide. m4>. 142 -144"C, ufflfaing 
inteimediate 11. 
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(2J)2-Amino-A/-l3,5-(bl8-trifhJoromethyOphenylJben2amide, m.p. 192 - 193^,utllslng 
intermediate 1). 

(2l()2-Amino-AK3.4-(bl8-trifluorornethyOphenyiJbenzarnicte, ublising intermediate Ik. 
(2l)2-Amjno-A/^[3-inethoxy-6-(trifluoromethyi)phenylH)en2arr«de, m.p. 125 - 126?t:, ufflslng 

-inteimedlatell. 

(2m) 2-Amlno-AK3-(tetfluort)methyl)phenyl)benzamlde. mjp. 131-133 tJ, utilising Intermediale 
1m. 

(2n) 2-Amino./yK3-(1,1^»nethyOethyOphenyllbenzamlde, m.p. 84 - 88 °C, utilising 
intermediate in. 

(2o)2-Amino-A;-(3-cyanophenyl)benzamide, m.p. 161 -lea'C. utiDsing Intemfwdiate 1o. 
(2p) 2-Amino-yv-(3-methyltliiophenyl)benzamid8, m.p. 88 - 90''C, utflising intermediate 1p. 
{2q) 2-Amlno-AH3-I(1-oxoethyl)aminolphenyi]benzamide, m.p. 132 - 134°C, utilising 
intermediate 1q. 

(2r) 2-Amlno-/SK3-l(aminocarbonyl)amlno]phenyl]benzamide. m.p. 187 - 189°C. utilising 
Intermetfiate 1 r. 

(2s) 2-Amino-A/-[3-(dimethylamlno)phenyllbenzamlde, m.p. 109 • 110"C, utilising intermediate 

18. 

(2t) 2-Amin<>«-methoxy-AH3-(trifluorome1hyl)phenyllbenza m.p. 98 -99 "C. utHsing 
miemiedlate It 

(2U) 2-Amino^ethyl-AH3-<trifluoromethyl)pheryllbenzamlde, m.p: 103 - 108 °C. utaslng. 
intermediate lu. 

(2v) 2-Amin(M.5-dinuoiD-M[3-(trfnuorDmethyOphenyl]benzamide, m.p. 198 - 200 "C, utilising 
intermediate 1v. 

(2w) 2-Arnino-/V^nethyl-/V'-I3-(trifluorDmethyOpherTyllben2amide m.p. 61 - 64**C, utilsing 
inteimediate 1w. 

intennediate 2x: 2-Amino-iV-[(3-methylsulphonyl)phenyOben2amlde 
A solution of intermediate 1y (22.0 g, 68.7 mmol) in methanol (1500 mL) is hydrogenated at 
7 bar over 10% palladium on carbon (1 .0 g) at 22°C. The calculated amount of hydrogen Is 
taken up in 1 hour. The mixture Is then filtered and the solvent is evaporated off under reduced 
pressure to yield the crude product which is purified by column chromatography on silca gel, 
eluent ethyl acetate and recrystalfisatlon from diisopropyi ether - hexane to give the WJe 
compound as a colourless crystalline solid, m.p. 1 90-193^. 
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|ntarmBdlate2v: 2-Amino.AK(3-niethylsulphlnyl)phenyl]benzamide 
A solufion of intermediate 2p (258 g. 10 mmol) in ethanol (100 mL) is added dropwise over 
30 mm to a stirred solution of sodium meteperiodate (2^5 g. 10.5 mmol) mixed solvent (100 
";;;r^h"^oTand 100 mi of H^O) at 0°C. The mixture is stirred at 5»C lor 17 hours and then 
diluted with v^ater (600 mL) and extracted with dichloromethane (3 x 150 mL). The combined 
extracts are dried (NazSO*). filtered and the solvent is evaporated oB under reduced pressure to 
yield the cwde product which is purified by column chromatography on elDca gel. eluent ethyl 
acetate and recrystallised from isopropanol - dBsopropylelher to give the title compound as a 
colourless crystalfine solid, m.p. 1 1 7 - 121°C. 

|n^ pn«riiate 2z : p - ftmin» A<.r4-fl.l.riimethvl)ethvl)PhenYnb9Pzamjde 
A solution of 4-fert-butylaniline (9.00 g, 60.3 mmol) in dimethylfomnamide (20 mL) is added 
to a stirred solution of teatolc anhydride (9.75 g, 60 mmol) in dimethyKomiamlde (80 mL) at 
lOO'C The mixture Is stirred at lOO'C for 4 hours, "me solvent Is then evaporated off under 
reduced pressure to give a residue which is dissolved in ethyl acetate (300 mL) and washed with 
saturated aqueous ammonium chloride solulJon. The solufion is dried (Na^SO*). flltered and the 
solvent is evaporated off under reduced pressure to yield the product which is purified by column 
chromatography on silica gel. eluent 10% ethyl acetate h hexane and recrystallised from t- 
butylmethyl etherH:yclohexane to give the title compound as a colourless crystalline solid. m.p. 
132-134°C. 

■me following compounds are prepared analogously by utilising the appropriate amine: 

(2aa)2-Amlno-AK3-chlorophenyl)ben2amide. m.p. 136 - isrc. utilizing 3-chloroaniline: 
(2ab)2-Amino-AH3-bromophenyl)benzamlde. m.p. 150 - t53»C. utilizing S-bromoaniline; 
(2ac) 2-Amino-W-(3-methytphenyl)benzamide. m.p. 1 15 - 1 1T-C. utUlzlng S-methylaniline; 
(2ad) 2-Amlno-M(3-benroylphenyl)benzamide, as a yeUow oP. utilizing (3-amlnophenyl)- 
phenylmethanone; 

(2ae)2-Amino.AH(3-aminocarbonyl)phenylJbenzamide. utilizing 3-amlnobenzamlde. 



Intermediate 2af ; 2-Amino-A/-(4-methylphenyl)-6-methylbenzarnlde 
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(I) 2-{I(1.l-DimBthylethoxy)carbonytJamino}-6-methylbenzoic add 
A stirred Bdutton of a-amlno-e-methylbenzoio add (9.90 g. 655 mmoO. trielhylamlne (1 2.4 mU 
9 00 Q. 89.10 mmoD in dry dUnethylformamide (300 mL) under an argon almosphei«, is treated 
with di-HHJtyl dicarbonate (10.44 g. 89.1 mmol) and stirred at iQ'^C lor 18 hours. The solvent is 
" evaporated off under reduced pressure to give a residue which is treated with aqueous citric add 
solution (100 mL of 10%) and extracted with dldiloromethane (2 x 100 mL). The combined 
extracts are dried (Na2S04). filtered and the solvent is evaporated off under reduced pressure to 
yield the product which is purified by column chromatography on silica gel, eluenl 5% methand 
in dldilotomethane and recrystailised from Hjutylmethyl ether^iexane to give the tWe compound 
as a colourless crystalline solid. 

Rr^Jti^Sy^;^^^ 

Af.A/.AT.N'-tetramethyluFonium hexafluoiophosphate (10.15 g. 26.8 mmol) are added to a stirred 
mbdure of 2.{l(i,1-dimethylethoxy)cafbonyl]amlno}.e-methylbenzoic add (5.60 g. 22.3 mmol) 
and p-toluldine 4.78 g. 44.6 mmol) in dry dimethylfomxamide (110 mL) under an argon atmo- 
sphere, and stined at IS^C tor 16 hours. The solvent is evaporated off under reduced pressure 
to give a residue which is treated with aqueous sodium hydrogen carbonate solution (200 mL of 
10%) and extracted with dichtoromethane (3 x 100 mL). The combined extrads are washed wtth 
aqueous dtric add solution (100 mL of 10%). dried (Na^O.). filtered and the solvent Is evapo- 
mted off under reduced pressure to yield the cmde produd which is purified by column *roma- 
tography on silica gel. eluent 20% ethyl acetate In hexane. and reoystalUsed from ferttu^rt- 
methyl ether-hexane to give the title compound as a oolourtess crystalline solid. m.p. 250*t;. 

A stined solution of NL(4-methylphenyl)-2.«(1 .1 -dlmethylethoxy)carbonyl]amlno).6-methy|. 
benzamide (1 .67 g. 4.90 mmol) h methanol (4 mL) under an argon atmosphere. Is treated with 
a salu«ted sdullon of hydrogen diloride m dioxane (30 mL) and stirred at IS'C for 210 minutes. 
The solvent is evaporated off under reduced pressure to give the crude product whteh is punfied 
by recystalllsallon from methand - dHsopropyl ether to give the title compound as a odourless 
crystaUhe soTid. ni.p. 217-220 'C 
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ExamElSJL- 2-t{4-Pyridyl)methylJamin^^^ 

sodium cyanoborohydrlde (0.80 g of 90%. 1 1 -5 mmo!) Is added in portions over 30 minutes 
to a sUrred mixture o1 acetic add (0.15 mL). 4.pyridinecart)oxa)dehyde (1.00 g. 3.57 mmol) 
and intemiediate 2a (1 .00 g. 3.57 mmol) in methanol (1 5-mL)-at 25»C under an argon - 
atmosphere. TTie mlxtuie is stirred for 1 6 hour^. diluted with dichkxomethane (100 mL) and 
treated with a saturated aqueous solution of sodium hydrogen catenate (50 mL). The mixture « 
stirred for an additional 5 mln and then extmcted with dichoromethar« (3 x 50 mL). "me 
combined extracts are dried (NaaSO.). filtered and the solvent Is evaporated off under reduced 
pressure to yield the cmde product that is purified by column chromatography on sDica gel. 
eluent 33% ethyl acetate In hexane. and recrystalBsed hom 2.propanol - hexane to give the title 
compound as a colouriess cystalBne solid. m.p. 17M75'>C and hav«.g the following physical 
Cha«CtehStlC8:'l+NMR(DMSO<Wd4.49(d.J = 6.1 Hz.2H).6.56(d, J= 8.4Hz 1H)^6.66M 
= 85HZ 1H).7.26(tJ= 8.4 Hz. 1 H). 7.33 (d. J = 5.9 Hz. 2H), 7.71 (d. J = 8.5 Hz. 2H). 7.72 
(m.1H).7.90(l.J« 6.1 Hz.1H).7.96(d.J = 8.5Hz.2H).8.49(d.J = 5.9Hz.2H)and10.46(s. 

1H). 

1T» fouowing compounds are prepared analogously by utilising the appropriate amine; 

ecarii2!aJ: 2-l(4-Pyridyl)methyllamino-AK3-fluoro^44rHluoromethyl)pheny^^^ m.p. 
1 62 - 1 64^*0, utJflslng Intenmedbte 2b, 

BfflffiBlaa: 2-K4-Pyridyl)methyllamino-Mphenylbenzamlde. m.p. 160-161 "C. utilising 2- 
amlnobenzaniDde* 

ijamEla^: 2-K4.Pyridyl)methyllamlno-W.(4<hlorophenyl)benzamide. m.p. 134-139 
ulilsing Intermediate 2c. 

isamElaS: 2-l(4.Pyridyl)metnyllamino-AK4.methylphenyl)benzamlde. utilising intermediate 
2d. 

esmelae: 2-l(4.Pyridyl)me«vllamino.A^(3.fluoro-l-methylpheny^^^ Is prepared 

utilising intem^edtete 2e. FbUowlng purification by chromatography (alBca gel. eluent 33% ethyl 
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acetatein hexane). the base IsdiseoK^dio emyiacetate andtreated asol^^^^ 
chloride in dlchloromethane. The precipitated pnMucX is liltei^d off and rBc^^Uzed irom 
dlchtaiomethane4iexane to afford the dihydiocNoride salt, m.p. 1 16 - 124 »C. 

ganjElftI: 2-[(4-Pyrldyl)rnethyl]arT,ino-A^l4^hloro-3:(t-rifluo^^^^^^ "'■P- 
1 62 - 172°C, uttfising intermediate 21. 

ExamEfeO: 2-[(4-Pyridyl)methyQarnino.AH3-chtoro^trifluoiomethyO^^^^ m-P- 
1 90 - 1 94'*C. utilising Intermediate 2g. 

E^amelej: 2H(4-Py.idyOmethyllarnino-A^l4-fluoro^trifluoromethyl)pheny m.p. 
1 83 - 1 e5°C, utiHslng intermecBate 2h. 

i«nB!aifi:2H(4-Pyrldyl)meth^^^^^^ 
m.p. 186 - 197°C, utilising Intermedials 2L 

gxaffiBlall: 2-l(4-Pyridy»)methyilamino-AK3,5-(bistrifluoromethyl)phenyl]be^^^ m^,. 
180 - ISS'C, utaislng Intennetfate ^. 

EjsmEteJa: 2-l(4-Pyridy.)methyilamino-AH3.4-(bistrHluorometh^^^^^^ ^ 
interniedate 2k. 



Example 



j5:2-[{4.Pyridyl)methyllamino.A^I3^ethoxy-5.(trHluoromet^^^^ 



m.p. 134 - Ise^C, utilising htermediata 21. 

£jani8iaJ4;2H(4-»W)meth^^ 

159*0, utIBsIng intermediate 2m. 



leis; 2H(4-Pyi1dy»)methyl]amino-W.l3-(1.1-dimethylethyl)phenyl]benzamlde. m.p. 144 ■ 



1 47°C, utHising intemnedlate 2n. 

BcaiDEleja 2-K4^ridyl)methyllamino-AK3^yanophBnyDbenzamlde. m.p. 157 - ieC«). 
utillsing intennediale 2o. 
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ganideJZ:2H(4-Pyrtdyl)methyl]an*^^ 

uBBsinQWennedtotaap. j 



lS;24(4-Pyrtdyl)memyOamlno-AH3*«tyiaminophenyl)b^^ m.p. 157- 158-0. 



utiHsIng intarmediate 2q. 

200 - 202''C. utilldng mtaimediate 2r. 

£jaajE!aJfiI 2-K4-Pyrtdyl)methy.lamlno-/^3Ktf.me*^ ''"^ " 

154'C, utiBsJng Intennedtete 2s. i 

175 - 178*t;. utBlsIng Intermediate 2t. 
«,,yslalte«l fn»n etiyl acetate « allcrt the dihydrechlon* 

aanaliS: 4.Mm««>-2H(4i>y«yi)m«h,<Mno-A^^ 
m.p. 175 - ITtro, uUehg WetmadtotB ». 

1 27 - 128^, utaising Weimediate 2w. 

- 1 84*'C, utllsing tnteimedlatc 2)C 

gca£rE!am2-l(4-Pyridyl)methyll^^^^^ 
1 78*^, utilising Intermediate 2y. 
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gej^2H(4^r1dyi)memyllan^rK>AH4^^ '"'P- ' 

17(fC, utilising Intermediate 2z. 

eanato^S: 2.l(4.Pyrldyl)methyllamln^^^^^^ 
utBbing Intermediate 2aa. 

EjaniBla29: 2-[(4-Pyridyl)methyl]amtno-/^(3-bn>mophenyl)bef«amide. m.p. 166 - 159 "C. 
utflishg interniQdiate 2ab. 

gxaniEteJe: 2-[(4-Pyridyl)methyl]amlno.AK3^thylphenyl)benzamlde. m.p. 139 -140 "C. 
utiUsIng intermediate 2ac. 

^....olaai : 24(4^yrldyl)methyOamino.AM3-ben2oy»phenyObenzamlde. m.p. 168 -169-0. 
utilielng intermediate 2ad. 

efflIIffilsJ2:2H(4.Pyridyt)methynamino-A^p^^^^^ "^ P- '^^^ 

203 *C, utilising intemiediate 2ae. 

fifiOjEleja: 2-l(4.Pyridyl)methyllamtno-A^(4HT,ethy.pheny.)^eth^ '".p. 162- 

ie3 *C, utlli^g intemiediate 2at. 

by utilising the appropriate aldehyde: 

acaniElBiA; 2H(3-PyridyOme.hylJamlno-AH3Kt.1fluorom^^ ' 
142^, utilising 3-pyridlnecaiboxaldehyde. 

ecaiDE!fiJ£ZH(4-QuinoIlriyl)^^^^^ ' 
193'C. utilising 4-qulnoBnecarboxaldehyde. 



wo 00/27820 



PCT/EP99AI8S4S 



64. 



^^mote36: 2H(5<iuinolinyl)methynainin<>-AM3-(trifluoronieth^ mP- 176 - 

1 TB'C. utilising 5-qulnolinecarboxaldehyde prepared as described by Wommack etal. 
J.HetChem. 1 980:6: 243 - 246, from S-aminoqukioBne. 

gjansBlftSZ! 2W2-Methyl)pyridyi)methynamlno-AM3-(trifluoromethyl)phen^^ m.p. 
146 - 147°C. Utilising a-methyW-pyridinecarboxaldehyde prepared as described by Boehm et 
al, J. Med. Chem. 1996;39:3929-3937 Irom 2-methyl-4-cyanopyridinB. which was in turn 
pmpamd by the method ot Ashimori etal. Chem. Pharm. BuiL I990;38:2446-2458from2- 
methylpyridine-l-oxWe. 

Example 38: 2-K4-(1 ^-Dihydro-2-oxo)pyridyl)methyqamlno-AK3-Crifluo^ 

benzamide. m.p. 183 - Ae^'C, utilising i.2-<lihydro-2-oxo-H)yridlnecarboxaldehyde prepared 

as described by Ren. Sakal and Nakanishi. J. Amer. Chem. Soa 1987:1 19:361 9^ Horn 2- 

hydroxy-4-methylpyridlna. 

Fxamolesg: 24(4^lnoBnyl>methyllamino-AK4^torophenyl)benzamlde. m.p. 178 - 209'C, Is 
prepared by a method analogous to that described in Example 4. by utilising 4.quinoIlne. 
carboxaldehyde . 

i25gjI]Ela4a2^(2^mida2olyl)methyl]amino-/V.(4^hlorophenyO^^ 181 * 1«4°C. Is 

prepared by a method analogous to that described In Example 4. by utifising 1 H-lmldazole-2. 
cart>oxaldehyde. 

^mpia 41 : 2.r2^4.Pyridyi)ethyl]amino-AM3Htrifl"oromelhyl)phenyqbenzamMe 
4.Pyridineethanamlne (Maybridge Chemical Co. Cornwall. England; 0.31 g, mmol) is 
added to a stirred mixture of 2-bromo.W-l3.(tiHluoromethyi)phenyl]benzamide (Intomwdlate 
ix; 1.72 g, 5 mmoO, powdered potassium caibonate (0.35 g. 2.5 mmoD and copper(1)lodlde 
(Ruto. Buchs, SwHzertand; 0.48 g. 2J5 mmol) In dimethylformamlde (10 mL). The resulting 
mixture IS then purged with argon and subsequently heated at leO^C under an argon 
atmosphere for 1 5 houre. TTw mixture is cooled, treated witti water (100 mL) and extracted with 
ethyl acetate (3 x 80 mL). The combined extracts are washesdwith an aqueous solution of 
ammonia (2 x 10%). dried (NaaSO,). filtered and the solvent is evaporated off under reduced 
pressure to yield the cwde product which is purified by column chromatography on silica gel. 
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eluent 60% ethyl acetate in hexane and reoystalBsed from ethyl acetate - hexane to give the title 
compound as a colouiless crystalline solid. m.p, 151-162°C. 

The f oOowing compounds are prepared by a method analogous to that described^ Example 41 , 
tiy utilising the appropriate amine: 

Example 42: 2-t2-{3-Pyridyl)ethyllamino-W-[3-(tritluorom6thyOphenyllbenzamide. m.p. 102- 
103°C, utilising 3-pyrldineethanamine (Maybridge Chemical C5o, Cornwall, England). 

ExamDie43: 2-11 -Methyl-2-(3-pyridyl)ethyl]arrtno-W^(trlfluoromeihyI)phenyl]benzamlde, 
utilising l-(3-pyridyl)-2-piopyiamine prepared as described by In J. Amer. Chem. Soc. 
1997:119:3619^620. 

Example 44: 24n-Oxido-4-pyi1dyl)melhyllamlno-AH3-<trifluorome1hyOphenyObenzam^ 
3-Chloroperoxybenzolc acid (2,08 g of 70%, 8.4 mmol ) Is added to a stirred mixture of 2-[(4- 
pyi1dyl)methyllamino-AH3-(tiifluoromethyl)phenyi]benzamide (Example 14; 1.86 g, 5 mmol) in 
dichioromethane (50 mL) at O^C. The resulting mixture is then stirred at room temperature 
for 1 5 hours, "nie mixture is diluted with dichioromethane (100 mL) and washed sequentially 
with aqueous sodium hydroxide (2 x 100 mL) and aqueous sodium thiosulphate (2 x 50 mLof 
10%). The organic phase is dried {Nai!S04), filtered and the solvent is evaporated off under 
reduced pressure to yield the crude product which is purified by column chromatography on 
silica gel. eluent 20% ethanol in ethyl acetate, and reoyetaiiised from ethyl acetate - hexane to 
give the titie compound as a colourless crystalline solW, m.p. 181 - 184"C. 

Example 45: 2-f<4-PvrMyl)methyl]tnethylamino-AH3KM»uoromethyl)phen^^ 
Sodium cyanoborohydiide (0.55g, 14.1 mmol) is added to a stirred mixture of parafomi- 
aidehyde (0.82 g, 27.3 mmol) and 2.[(4-pyridyl)me1hylJamino-AH3-(trifluoiomethyl)phenyl]- 
benzamide (Example 1 4; 1.03 g, 2.78 mmol) in tetrahydrofuran (30 mL) at 20 °C under an 
argon atmosphere. The resulting mixture Is then treated dropwise with trifluoroacetic acid 
(15 mL) and stirred at room temperature for 20 hours. TT»e mixture diluted with Ice-cold 
aqueous sodium hydroxide (100 mL of 5M) and extracted with dichioromethane (3 x 100 mL). 
The organic phase is dried (NaaSO*). filtered and the solvent Is evaporated off under reduced 
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piessure to yield the caide product which Is purified by column chromatography on slica gei, 
eluent ethyl acetate, to give the tide compound as a colouriess crystalline solid. 

^mole 46: 2-f(4'Pyridyl)methyOmethylaminO'N-(4-chiorDnaphthyl)benzamlde 
0.75 ml Trimethylalumlnlum (2M in toluene) Is added to a suspension of 266 mg 4-chloro-1- 
naphthylamine In 1 mL toluene. After 10 minutes a cold solution of 242 mg methyl N-(4- 
pyridylmethyl)-anthranilata In 2 mL toluene is added. The mixture is stirred for 1 hour at 
room temperature and for 1 hour under reflux. After cooling to room temperature saturated 
NaHCOa solution is added and the mixture extracted with ethyl acetate. The extract is 
washed with water and saturated sodium chloride solution and concentrated. The residue is 
crystallized with ethyl acetate to give the title compound as a soDd with m.p. 1 37 

Stage 46. 1 : N-(4-pyridylmethyl)-anthranllate 

3 mL Acetic acid and 8.6 g 4-pyridinecartaldehyde are added to a solution of 7.5 g methyl 
anthranllate In 300 mL methanol. The mixture is stirred for 12 hours under nitrogen 
atmosphere at room temperature. 5.7 g Sodium cyanotrihydridoborate (85%) is added and 
the mixture Is stined for 3 hours at room temperature. Additional 1 .14 g sodium 
cyanotrihydridoborate (85%) is added and the mixture is stiaed for 12 hours at room 
temperature. The solvent is evaporated and the residue dissolved In ethyl acetate and 
washed with saturated NaHCOa solution and saturated sodium chloride solution. The 
organic extract is concentrated and purified with hexane/ethyl acetate (1 :1) on silica gel to 
yield methyl N-(4-pyrldylmethyl)-anthranilate with m.p. 86 "C. 

Examples 47 "7g 

The compounds of Examples 47 - 72 were prepared in an analogous manner by reductive 
aminaton followed by amidatlon with an amine and trimethylaiumlnium as described in 
Example 46. The used anthranilic esters are commerolally available or are described below. 

Synthesis of the starting material for Example 47: 

2-Methyl-6-nlUobenzoic acid is reacted with trimethylsilyldlazomethane to yield methyl 2- 
methyl-6-nitrobenzoate with m.p. 44^5*» (Chem. Phann. Bull., Vol. 29, 1475 (1981)). Methyl 
2-inethyl-6-nllroben2oale Is hydrogenated ir> methanol in the presence of palladium, 10% 
on carbon powder, at room temperature and atmospheric pressure to give methyl 2-methyl- 
6-aminobenzoate. 
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Syntheste of the starting material for Example 48: 

2-Amlno.6-chloroben2olc add Is reacted with trimethylsllykJtaomethane to yield methyl 2- 
amlno-e^torobenzoate ( Chem. Pharm. Bull. Vol. 29, 1475 (1981)). 

Synthesis of the starting material for Exampje 49: 

3,4-Melhylenedioxy-6-nitrobenzaWehyde Is converted to methyl 3,4-methylenedloxy- 
6-nltrobenzoate in methanol in the presence of sodium cyanide and manganese dioxide 
(Synthetic Commun..2ZC7). 1281-1283 (1997)). Methyl 3.4-methylenedioxy-6-nitrobenzoatB 
is hydrogenated In ethanol in the presence of paBadium, 10% on cartwn powder, at room 
temperature and atmospheric pressure to give methyl 3.4-methylenedioxy-6^mlno- 
benzoate. 

Synthesis of the starting material for Example 60: 

0.41 g Sodium nitrile In water is added to 1 g 4,5-dlmethyl-2-nltroanlline In 3 mL cone. HQ 
and stirred for 1 hour at +4-0. This solution Is added to a mixture of 0.67 g copper (0 
cyanide, 0.98 g sodium cyanide, 0.32 g sodium carbonate, 25 mL of water and 3 mL 
toluene. The mixture is stiifed for 12 hours at room temperature and worked up to ghre 
0.45 g 4.5^1imethyU2-nitrobenzonltrile. 4,5-Dimethyl-2-nitrobenzonitrile is reduced with Iron 
powder in acetic acid to yield 4.5-dimethyl-2-aminobenzonitrile. 4,5-Dimethyl-2- 
amlnobenzonitriie is heated at reflux for 12 hours in cone. HQ to give 4.5-dimethyl-2- 
aminobenzoic acid. 4,5-Dimethyl-2-aminobenzoic acid Is reacted with trimethylsilyl- 
diazomethane to yield methyl 4.5-dimethyl-2-amlnobenzoate (Chem. Phaim. Bull. Vol. 29, 
1475(1981)). 

TnWfl1;^?fflmplw47-72 

The following compounds are compounds of fomriula I wherein W Is O, X Is NH. Y Is CHa, Rs 
Is 4-pyridyt; fHe and Rr are H. 



Ex. 


Ri 






R« 


mp. 


47 


4-chlorophenyl 


methyl 


H 


H 


190 


48 


4-chiorophenyl 


chioro 


H 


H 


183-185 


49 


4-chtorophef)yl 


H 


-O-CH2-O- 






50 


4<hiorophenyl 


H 


methyl 


methyl 
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51 


4-n-propylphenyl 


H ... 


chloro 


H 




52 


4-n-propylphenyl 


H 


H 


H 




53 


7-hydroxynaphthyl 


H 


H 


H 




54 


8-hydroxy-2- 
naphthyl 


H 


H 


H 


235 


55 


4-chlorophenyl 


H 


H 


chloro 


166 


56 


4-chlorophenyl 


H 


methyl 


H 


127 


57 


5,6.7»8-tetrahydro- 
naphthyi 


H 


H 


H 


116 


56 


4-biphenyl 


H 


H 


H 


136-136 


59 


4-chlorophenyl 


H 


chloro 


H 


206-207 


60 


naohthvl 


H 


H 


H 




61 


2-napthyl 


H 


H 


H 


159-160 




4-mBfhoxvDh6nvl 


H 


H 


H 




63 


3-trifluoromethoxy- 

nKenvl 


H 


H 


H 




64 


4-methoxy-2- 

naohthvl 


H 


H 


H 


152-154 


65 


3-bromo-2- 
nanhthvl 


H 


H 


H 


130-132 


66 


4-nsoD roDOxv- 
carbonyl)-phenyl 


H 


H 


H 


70 


67 


4-trifluoromethoxy- 
phenyl 


H 


H 


H 




68 


4-{lsopropyl- 
carbamoyO-phenyl 


H 


H 


H 


79 


69 


3-chloro-4- 
methylphenyl 


H 


H 


H 


143 


70 


2-methylphenyl 


H 


H 


H 


143 


71 


3-(methoxy- 

carbonylmethyl)- 

phenyl 


H 


H 


H 
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4i>henoxyphenyl 


H 


H 


H 





Example 73: TP -«»t far activity aoainst Rt-1 VEGF-rPCePtOr IvrWlne Wn?^ 

The test Is conducted using FII-1 VEGF-receptor tyrosine kinase, as described hereinabove. 

The ICeo values determined are given below, insofar as they have been accurately 

recorded: 



Table 2: Test for activitv aoainst Flt-1 VEGF^eceotor tyrosinfiWDSSa 


Title oompourKi from Example 


lC6o(^M) 


4 


0.18 


5 


0.26 


7 


0.56 



Example 74! Sgft capsules 

5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of one of the com 
pounds ol formula I mentioned In the preceding Examples, are prepared as follows: 



Composfflon 

Active ingredient 250 g 

Lauroglycoi 2 litres 

Preparation process: The pulverized active ingredient is suspended In Uuroglyltol® (propy- 
lene glycol laurate, Gattefossd SA., Saint Priest. France) and ground In a wet pulverizer to 
produce a particle size of about t to 3 pm. 0.419 g portions of the mixture are then introdu- 
ced Into soft gelatin capsules using a capsule-filling machine. 
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What is claimed is: 



1. Use of a compound of fomnula i. 




R 



(1) 



wherein 

WisOorS; 

XisNR^ 

Y is CR9Rio-(Cli2)i» wherein 

Ro and Rw are independently of each other hydrogen or lower allcyl, and 
n is an Integer of from and including 0 to and including 3; or 

Y is SOzi 
R, is aTyl; 

Hz is a mono- or bicycllc heteroaryl group comprising one or more ring nitrogen atoms wBh 
the exception that Rz cannot represent 2-phthalimidyl, and m case of Y = SOg cannot 
represent 2,1 ,3-benzothiadiazol-4-yl; 

any of Rj. R4, Rs and Re. Independently of the other, Is H or a substltuent other than hy- 
drogen; and 

Rrand Rg, Independently of each other, are H or lower alkyi; 
or a r^xlde or a pharmaceutkally acceptable salt thereof for the preparation of a 
pharmaceutical product for the treatment of a neoplastic disease which responds to an 
Inhibition of the VEQF receptor tyrosine Idnase activity. 

2. Use of a compound of formula I. wherein the radicals and symbols have the meanings as 
defined in claim 1 , or a N-oxide or a pharmaceutlcaliy acceptable salt thereof for the 
preparation of a pharmaceutical product for the treatment of retinopathy or age-related 
macula degeneration. 
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3. A method for the treatment of a neoplastic disease which responds to an Inhibition of the 
VEQF-receptor tyrosine kinase activity, which comprises administering a compound of 
formula I or a N-oxide or a phannfiaceutlcally acceptable salt thereof, wherein the radicals 
and symbols have the meanings as defined in claim 1 . in a quantity effective against the 
said disease, to a warm-blooded animal requiring such treatment. 

4. A method for the treatment of retinopathy or age-related macular degeneration, which 
comprises administering a compound of formula I or a N-oxIde or a pharmaceuflcally 
acceptable salt thereof, wherein the radicals and symbols have the meanings as defined in 
claim 1 , in a quantity effective against said diseases, to a warm-blooded animal requiring 
such treatment. 

5. A compound of fomnuia I, 
wherein 

WIsOorS; 
X Is NRa; 

Y Is CR9Rio-(CH2)n wherein 

Rq and Rio are independently of each other hydrogen or lower alkyi, and 

n is an Integer of from and Including 0 to and Including 3; or 
YlsSOa; 
Ri Is aryl; 

Ra is a mono- or bicycllc heteroaryl group comprising one or more ring nitrogen atoms with 
the exceptfon that R2 cannot represent 2-phthallmldyl, and In case of Y « S0« cannot 
represent 2,1 ,3-benzothladlazol-4-yl; 

any of F3, R4, R5 and Ra, independently of the other, Is H or a substituent other than hy- 
drogen: and 

Rrand Rfi, independently of each other, are H or lower alkyI; 

with the exception of the compound of fonmula i wherein W is O, X Is NRa, Y Is CH2, Ri Is 4- 

chlorophenyl, R2 is 2-pyridyi. Rg, R4, Rs. R? and Re are each H and Re is chtoro; 
or a N-oxide or a phannaceutlcally acceptable salt thereof. 

6. A compound of fonmula I according to claim 5, 
wherein 
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WIsOorS; 
XisNRa: 

Y is CHR0-(CH2)n whereJn 

Rs Is hydrogen or lower alkyl, and 

n is an integer of from and including 0 to and including 3; or 

Y is SOs, 
Ri Is aryl; 

R2 Is a mono- or blcyclic heteroaryl group comprising one or more ring nitrogen atoms with 
the exception that Rz cannot represent 2-phtha«midyl, and In case of Y = SOz cannot 
represent 2,1 .3-benzothladiazol-4-yf; 

any of R3. R^, Rs and Re, Independently of the other, is H or a substituent other than hy- 
drogen; and 

R7 and Rb, Independently of each other, are H or lower aHcyl; 

with the exceptfon of the compound of fonnula I wherein W Is O, X Is NRe, Y is CHs, Ri Is 4- 

chlorophenyl, R2 Is 2-pyrWyl, Ra, R4. Rs, R? and Re are each H and Re is chloro; 
or a salt thereof. 

7. A compound of fomnuia I according to claim 5, 

wherein 

WisOorS; 

X is NR.: 

Y Is CHR9-(CH2)« wherein 
Re Is H or lower alkyl, and 
n is 0 to 3; or 

YlsSOs; 

Ri is phenyl that is unsubsituted or substituted by up to three substituents selected from 
amino, mono- or disubstituted amino wherein the substituents are selected 
independently from lower allcyi. hydroxy-lower alkyl. phenyHower alkyl, lower alkanoyi, 
benzoyl and substituted benzoyl wherein the phenyl radical is substituted by one or two 
substituents selected from nitro, amino, halogen, N-lower alkylamino, N,N-di-lower al- 
kylamino, hydroxy, cyano, carboxy, lower-aBwxycaibonyl, lower aikanoyi and carbamoyl, 
and phenyl-lower alkoxycarbonyl wherein the phenyl radical radical is substituted by one 
or two substituents selected from nitro. amino, halogen, N-lower alkylamino, N,N-dHower 
alkylamino. hydroxy, cyano, carboxy, lower-alkoxycarbonyl. lower alkanoyi and 
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carbamoyl; lower aJkyJ; substituted lower alkyl where up to three subsHtuents are present 
Independently selected from the group containing halogen, N-lower alkylamino, N,N-dJ- 
lower alkylamino, N-lower alkanoylamino. hydroxy, cyano. carboxy. lower alkoxycaibonyl 
and phenyl-lower alkoxycaxbonyl; hydroxy, lower alkoxy, phenyl-tower alkoxy; phenyloxy; 
halogen-lower alkoxy. lower alkanoyloxy; benzoyloxy; lower alkoxycatbonytoxy; phenyl- 
lower alkoxycarbonyloxy; nitro; cyano; carboxy; lower alkoxycarbonyl; phenyl-lower 
alkoxycarbonyl; phenyloxycarbonyl; lower alkylcarbonyl; carbamoyl; N-mono- or N,N- 
disubstituted carbamoyl that is substituted by one or two substltuents Independently 
selected from lower alkyi, phenyl-lower alkyl and hydroxy-iower alkyl, at the tennlnaf 
nitrogen atom; amidinc; guanldino; mercapto; sulfo; lower alkylthto; phenylthio; phenyl- 
tower alkyltWo; lower alkylphenytthio; lower alkylsulfinyl; phenylsulflnyl; phenyl-lower 
alkylsulfinyl; lower alkylphenylsuKlnyl; lower alkanesulfonyl; phenylsulfonyl; phenyl-tower 
alkylBUlfonyl; lower alkylphenylsuHonyl; tower alkenyl; tower alkanoyl; halogen-lower 
alkylmercapto; halogen-lower alkylsulfonyl; dlhydroxybora (-B{OH)2); and lower alkylene 
dioxy bound at adjacent C-atoms of the ring; 
Ra Is ImWazolyl. quinolyl. naphthyridinyl, or a moiety of the formula lb or lo 



wherein 
r Is 0 to 2; 

A. B. D. and E are, Independently of one another. N or CH, with the stlputaHon that not 

more than 2 of these radicals are N; preferably; and 

Q is tower alkyl, hydroxy, lower alkoxy, lower tfiloalkyi or halogen; 

any of Ra, R*. Rs and Re. Independently of the other, is H, fluorine or lower alkyl; and 

Rrand Re. Independently of each other, are H or lower alkyl; 

or a N-oxide or a phamrmceutically acceptable salt thereof . 





8. A compound of fonnula I according to daim 5. wherein 

WisO; 

XisNRa; 
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Y Is CHRr(CHa)ft Wherein 
Ro is H or methylt and 
nis 0; 

orYisSOe; 

Ri Is phenyl^ naphthyl or 6,6,7,8-tetrahydronaphthyf which is in each case either 

unsubstiluted or Independently substituted by one or two substltuents selected from the 
group comprising halogen; lower alkyl; lower alkoxy, hydroxy; phenyl; phenoxy; halogen- 
lower alkoxy; halogen-lower alkyi; lower alkoxycarbonyl; N-lower alkyi carbamoyl; lower 
alkylsuWlnyJ; lower alkanesulf onyl; and lower alkoxycarbonyl lower alkyi; 

Ra Is ImWazolyl, quinolyl. naphthyridlnyl. 2-methyl-pyridin-4-yl, 3-pyridyl or 4-pyridyl; 

any of Ra. R4. Rs and R5, Independently of the other, are H, methyl or chtero; or 

Ra and R4 together represent methylene dioxy and R5 and Re, independently of the other, 
are H, methyl or chtoro; and 

Ryand Rg, independently of each other, are H» fluorine or methyl; 

or a N-oxlde or a pharmaceutically acceptable salt thereof. 

9. A compound of fonnula I according to daim 5, wherein 
Wis O; 

X is NRe; 

Y Is CHR9-(CH2)n wherein 

Ro is H or methyl, and 
n isO; 
orYlsSOa; 

Ri Is phenyl which Is either unsubstituted or independently substituted by one or two sub- 
stltuents selected from the group comprising halogen; lower alkyi; hatogen-tower alkyi; 
tower alkylsulfinyl; and lower alkanesulfonyl; 

R2 is imidazolyl, quinolyl, naphthyridinyl, 2Hnethyl-pyridin-4-yl, 3-pyridyl or 4-pyridyl; 

any of R3. R4. R5 and Re, independently of the other, is H or methyl; and 

Ryand Ra. independently of each other, are H or methyl; 

or a N-oxide or a pharmaceutically acceptable salt thereof. 

10. A compound of formula I according to claim S, wherein 
Wis O; 
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X is NRb; 

Y is CHRr(CH8)« wherein 
R9 is H or mettiyl, and 
n Is 0; 

orYisSOa; 

R, Is phenyl which Is either unsubstituted or independently substituted by one or two sub- 
stltuents selected from the group comprising halogen; lower alliyl; halogen-lower all<yl; 
lower alkytsulfinyi; and lower alkanesulfonyl; 

Ra Is Imldazdyl, quinolyl, 2-methyi-pyridin-4-yl or 4-pyridyl: 

any of R3, R4, R5 and Ro, Independently of the other. Is H or methyl; and 

Rrand Re, independently of each other, are H or methyl; 

or a salt thereof. 

1 1 . A compound of fomnula I according to dalm 5, wherein 
WIsO; 

X Is NRa; 

Y Is CHa; 

R, Is phenyl, naphthyl or 5,6,7,8-tetrahydronaphthyl which is In each case either 

unsubstltuted or Irxlependently substituted by one or two subsfituents selected from the 
group comprising halogen; lower alicyl; lower alkoxy; hydroxy: phenyl; phenoxy; halogen- 
lower alkoxy; tower alkoxycart)onyl; N-lower alkyi carbamoyl; and tower alkoxycarbonyl 
lower alkyI; 

R2 is 4-pyrldyi; 

any of R3. R4, Rb and Re, independently of the other, are H, methyl or chloro; or 

R3 and R4 together represent methj^ene dtoxy and He and Re, independently of the other. 

are H, methyl or chloro; and 
Rrand Ra are H; 

or a N-oxide or a phamriaceutlcally acceptable salt thereof. 

12. A compound of formula I according to claim 6 selected from 
2-t(4-pyridyl)methyilamino-N-(4-trifluoromethylphenyObe^ 
2-[(4-pyridyi)methyllamlno4<-(4-chtorophenyl)benzamWe; 
2^(4-pyridyl)methylJamino-hH4-nrtethylphenyl)benzairtd^ 
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2-[(4-pyrldyOmethyaamino44-(3-fluoro-4-methylphenyl)benzamide 

2-C(4-pyrtdyOm©thynamlno-N-(4.chloro-3-tri!luoromethylphenyJ)benzarnlde; 

2H(4-pyridyl)methyflamino-N-(3-chtoro-5-trifhioromethy1phenyl)benzamide; 

2-i(4-pyrldyl)methyllamino-N-(4-methylphenyl)-6-m8thylbenzamide:and 

2-l(4-quinolyt)methyl]amino-N-<4-chloromethylphenyl)benzamlde; 

or a phannaceutically acceptable salt thereof. 

13. A compound of fomiula I according to claim 5 selected from 
2-H4-py»idyl)methy1]amino-AH3-fhJoro.(44rlfluoromethyl)phenyl]benzamWe; 

2-((4-pyridyl)methyl3amino-AH>lienylbenzamhle; 

2.((4-pyrldyl)methyl]amino-/V-t4-fluoro-3-{trifluoromethyl)phenyl]ben2amWe; 

2-[(4-pyildyl)methyllamlno-A^[3-fluoro-5-{trifluoromBthyl)phenyl]ben2amfde: 

2.K4.pyrfcJyl)methyllamfno-/^H^.6-{bl8^lifluorolnetl^yl)phenyCberJzamld^ 

2-t(4-pyridyl)methyllamino-N43.4-bis-(trifluoromethyl)phenyllbenzamide; 

2-l(4-pyrldyl)methyllamino-N43-methoxy-5-(trifiuoromethyl)phenyl]benzamide; 

2H(4ijyikJyl)rnethyflamino-A^[3-(trifUJoromothyl)pheny|Jbenza^ 

2-H4-pyfidy|)mothylJamlno-W-[3-(1 .l-dimethytethyOphenylJbenzamlde: 

2-{{4-pyridyl)methyl)amino-/V-(3-cyanophenyObenzamide; 

24(4-pyridyl)melhyIlamino-AH(3-methynhlo)phenyl]ben2amide; 

2H[(4-pyridyOmethyl]anrnno-AA<3^celylaminophenyl)benzamide; 

2-l(4-pyridyl)methyl]amino-A^-{3-((amlnocaibonyl)amino]phenyl]benzamide; 

2- ((4-pyridyl)melhyllamino-/V-[3-<dlmethyJamlno)phenyl]benzamlde; 
5-methoxy-2H(4i>yrklyl)methyl]amino-Afp-(trlfluoromethyf)phenyl]benM^ 

3- tTi6lhyl-2-[(4i>yrjdyl)methyOamlno-AH3-(lrmuoromeihyOphenyObenM 
4,5-difliJoro-2K(4i>yridyOmet»iyqamino-AK3HtrtfluoromemyOphenyn^ 

2-I(4-pyridyOmelhyIlarnino-/V'HnethyhA/H3-(«rifluorometr70ph^^ 

24(4i)yKdyl)me1hyOarnino.AK(3-m»*ylsulphonyl)pher)yl]ben2amkte; 

2-[(4-pyfldyl)mettiynamlno-A^K3-rnethylsulphlriylphenynbenzamlde; 

2-I(4-pyrldyl)melhyl]amHw-AH4^1 .1 -dlmethylethyOphenyllbenzamlde: 
2-l(4-pyfldyl)inethyllamlno-W-(5N:hlorophenyl)ben2Bmlde; 
2-I(4-pyfWyl)methyl]amino-W-(3-brDmqjhenyl)benzamlde; 
2-{(4-pyridyl)methyl]amlno-W-(3-mathy^enyl)benzamlde: 
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2-I(4-pyridyl)memyllamlno-A^(3-benzoylphenyJ)ben2amld0; 
2-I(4-pyridyl)methyl]aminO'A^l3-(aminocarbonyl)phenyl]benzamld^ 

2H[(3-pyridyl)rn6thy!]arrano-AH3-(trifluo^ 

2^(4<|ulnolinyl)rnethyl]amlnc>-A^-{3-(trifluorom8tt^^^ 

24(5-qulnollnyl>methyI]amlno-A/-[3-<trifluoromethyl)phen 

2H(4-<2-memyl)pyridyi)mGthytlamino-A^(3-(trlfluorom 

24<4-<1,2<lihydro-2K)xo)pyridyl)methyllamino-^^ 

24<4Kiulnolinyl)methyl]amirK>-A^(4K;hlorophenyl)ben^ 

24(24iTydazolyl)methylJamlno-AH4KJhlorophenyl)b6nz^ 

2-{2-^4-pyridyOelhyl]aminc>-A^l3-(trifluorDmGthyl)phenyl^ 

2H;2-(3-pyridyl)ethyllamino-A^[3-(trifluoromethyl)phenyQ 

241-melhyl-2-{3-pyridyl)ethyOamino-A^[3-(trifluorom 

24(1 <>xido-4i)yridyl)melhyOamtno-A43-(trif luorome^^ and 

24(4-pyridyl)melhyllmethytamino-AH3-(t* 

or a pharmaceutically aoceptable salt thereof. 

14. A compound of formula I according to claim 5 selected from 
24(4-pyridyl)methyl]amhio-A/-(4-chloronaphthyl)benzamlde; 
6-methyl-24(4-pyridyl)methyllamino-A^(4-chlorophenyl)ben2amkJe; 
6-chloro-2-I(4-pyridyl)methy)]amlno-A^'(4-chiorophenyl)benzamlde; 

3.4- methylBndioxy-6-{(4-pyridyl)methyl]amlno-A^{4-chlorophenyl)benzamide; 

4.5- dimethyl-2-I{4-pyridyl)methyl3amino-A/-<4-chlorophenyl)benzamWe; 
5-chloro-2-[(4-pyridyl)methylJam'mo-Af-(4-n-propylphenyl)benzamlde; 
2-[(4-pyridyl)methyl]amlno-W-{4-n-propylphenyl)benzamrde; 
2-I(4-pyridyt)methyllamlno-A/-(7-hydroxynaphthyl)ben2amWe; 
2-t(4-pyridyl)methyi3amlno-M{8-hydroxy-2-naphthyl)benzamlde; 
4<hloro-2-[(4-pyrJdyl)methyl]amlno-A»-(4-chtorophenyl)benzamlde; 
5-methyl-24(4i3yridyl)methyOamlno-A^(4-chlorophenyl)ben^ 
24(4-pyrldyl)methynamlnc>-A^(5,67.84etrahydronaphthyJ)bGn2a^ 
2-{(4-pyridyl)methyl]amlno-AK4-bIphenyl)bonzamlde; 
5-chJoro-2-I(4-pyridyl)methyl]amlno-W-(4-chlorophenyl)benzamido; 
2-t(4-pyridyl)mBthyllamjno-AMnaphthyl)bonzamlde; 
2-[(4-pyrldyl)methynamlno-AH2-napthyl)benzamlde; 
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2-K4-pyridyl)methyllamlno-AK4HnBlhoxyphenyl)benzamldo; 

2-K4-pyrldyl)methyOamlno-AH3-(trifluoromethoxy)phenyl)benzarnlcte; 

2-l(4-pyridyJ)methyOamlno-A^(4-methoxy-2-naphthyl)ben2amlde: 

2-l(4-pyfid^)methyl]am!no-W-(3-bronio-2-naphthyl)ben2amlde; 

2-[(4.pyridy«)methyl]ainlno-W-[4-{lsopropoxycart>onyl)phenyl]bonzamide; 

2-l(4-pyridyl)niethyllamlno-W-[4.(trifluoromethoxy)phenyl]benzamide; 

2-({4-pyridyl)methyl]amlno-AK4-0sopropylcarban»oyl)phenyl]benzamlde: 

2-l(4-pyridyl)methyl]amlno-yv-(3-chloro-4-methyiphenyl)faenzamide; 

2-K4-pyridyl)methyl]amlno-A/-(2-methylphenyl)b©nzamlde; 

2-IH-pyriclyl)methynamino-A^I3-(nwthoxycart>onylmethyDphenylJbenzamlde;and 

2-[(4-pyridyl)methyl]amlno-/V-{4-phenoxyphenyObenzamlde; 
or a pharmaceutically acceptable salt thereof. 

15. A compound of formula I according to any one of dafms 5 to 14, or a M-oxIde thereof or 
a pharmaceutically acceptable salt of such a compound, for use In a method for the 
treatment of the human or ardmal body. 

16. A pharmaceutical preparation, comprising a compound of fomiula I according to any 
one ol claims 5 to 1 4, or a N-oxIde or a phannaceutically acceptable salt thereof, or a 
hydrate or solvate thereof, and at least one phannaceutically acceptable carrier. 

17. A process for the preparatloo of a compound of formula I according to claim 5, or a M- 
oxlde or a pharmaceutically acceptable satt thereof, characterized In that 

a) for the synthesis of a compound of the fonnuia I wherein X represents NRe. where Ffe is 
hydrogen and Y represents CHR9.(CH2)„, each as Indicated for a compound of fonnuia i. 
and the remaining symbols W. R,. Rs. Ra. R4, Rs. Re and R7 are as defined for a compound 
of the formula I, an aniline derivative of the formula II 
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Wherein W. B,. R,. R.. «». R. ^ are as defined for a compound of the formula I. is 
reacted with a caibonyl compound of the formula lit 

R2-(CH2)„.C(H,)=0 ('") 

Wherein n. R. and R» are as defined for a compound of the fomiula I In the presence of a 
reducing agent; or 

b) for the synthesis of a compound of the fom»ula I wherein X Is SO, and the remaining 
symbols R,. Ra. Ra. R*. R*. R.. Rr. W and X are as defined for a compound of the (omiula I, 
an anmne derivative of the fomiula II as defined under process variante a) is reacted wrth an 
add of the fomnila IVa 

RrY-OH (IVa) 
or a reactive derivative thereof: or with a compound of formula IVb, 

RrY-Har (IVb) 
wherein Hai* Is chloro, bromo or lodo; or 

c) for the synthesis of compounds of the formula I wherein X represents NRa. Y represents 
CRrfH,<r(CHa)„ and the remaining symbols R,. R^ R3. R^. Rs. R». Rr and Ra are as defined 
for a compound of the fomiula I, a halogen derivative of the f onnula V 
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(V) 



Wherein Hal represents Iodine, bromine or chlorine and W, R$, R3, R4. Rb, Re and Rr are as 
defined tor a compound of the formula I, is reacted with am amine of the fonmuia VI 

Ra-(CH2)„-C{R,)(Rio)-NHR, (VI) 

wherein n, Ra, Re, Roand Rto are as defined for a compound of the formula I In the 
presence of an appropriate catalyst in an inert solvent In the presence of an aprotic base; 

where the starting compounds defined In a), b) or c) may also be present with functional 
groups HI protected fonn rf necessary and/or &i the fomi of salts, provided a salt-^omilng 
group Is present and the reaction in salt form Is possble; 

any protecting groups in a protected derivative of a compound of the fonmuia I are removed; 
and. H so desired, an obtainable compound of formula I is converted into another compound 
of formula I or a N-oxide thereof, a free compound of formula I Is converted into a salt, an 
obtainable salt of a compound of formula I is converted into the free compound or another 
salt, and/or a mixture of Isomeric compounds of formula I is separated into the individual 
Isomers. 
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